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Wz, AT MILTON Roy, know that controlled 
volume pumps are being used as flow-con- 
trollers, ratio-controllers and final control 
elements in process applications . . . and that 
they have inherent advantages not available 
in other types of instrumentation. 


As a flow-controller, the controlled volume 
pump, at constant speed, controls the flow of 
additive to a constant main line flow or 


Constant i soa | 
through put process 





canstant Flaw 
of additive 


process unit. They are effectively employed 
for positive flow control of liquids such as 
additives, defoamers and inhibitors in the 
range of one milliliter per hour to approxi- 
mately 20 gallons per minute. Should slight 
change in additive flow be necessary, 
manual dial adjustment or manually oper- 
ated variable speed drive may be used to 
adjust capacity while pump is in operation. 


As a ratio-controller, the controlled volume 
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pump, at varying speed, controls the flow of 
additive to a varying main line flow or 
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process unit. A flow meter signals rate of 
flow to the pump which automatically ratios 
its pumping speed in correct proportion. 


As a final control element, the controlled 
volume pump can perform a dual control 










additive flow 
reguiated in 
accordance with 

Z process variables 


function in a combined open and closed loop 
chemical feed system. A flow meter measures 
varying main line flow and automatically 
adjusts speed of the pump to proportion the 
addition of control agent. Simultaneously, a 
pH controller automatically adjusts stroke 
length of pump in accordance with deviations 
from pH control point. 


The Instrument Engineer is recommending 
the use of Milton Roy controlled volume 
pumps in a growing list of interesting and 
demanding applications. Milton Roy adver- 
tising in business magazines illustrates, spe- 
cifically, how they are being used in this new 
flow-control approach. 


Milton Roy Company, Manufacturing 
Engineers, 1300 E. Mermaid Lane, 
Philadelphia 18, 
Pennsylvania. 
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A Luxurious 

Mink Cape Stole 
awaits the |S A member 
who wins the 1955 






word 


ff} 


The importance of the Instrument Society ; 
of America as a leading professional association { 
is fully recognized by the Crawford Fitting Company. 
As proof of this recognition, Swagelok Awards are being X 


offered to celebrate the Society's Tenth Anniversary and to aid in the 


campaign to bring ISA's roster up to ten thousand. 


The Grand Swagelok Award for the ISA member who is 
directly responsible for bringing the largest number of new members” into 
the Instrument Society of America is a luxurious Mink Cape Stole... 


as beautiful and rich in color as it is smart in style. 


There are other valuable Swagelok Awards, too. 
Full details will be announced in the next issue of the ISA Journal. 


Be sure to watch for the April Journal. 


*See April, 1955, 1 S A Journal for full details. 


This is a paid advertisement by Crawford Fitting Company 
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cooperation 


key to our future 


@ The very soul of the instrument 
industry progress is the healthy 
cooperative spirit which exists 
between these whe make and 
those who use instruments 


By Henry F. Dever 


President 
Brown Instruments Division 
Minneapolis-Honeywell Regulator Company 


HE INSTRUMENT INDUSTRY, if we judge by the 

age of some of its companies or by the span of 
years through which its products have been practical 
aids to science and industry, is anything but new. 
Yet today we must be ranked with the young, virile 
growth industries. The characteristics of our indus- 
try — the continuous flow of new products, their ever- 
broadening applications, the creative engineering, 
enthusiasm, vision and eager response to new chal- 
lenges and the rise of new companies — all of these 
are hallmarks of young growth industries. 


To me, however, the very soul of this progress is 
the healthy cooperative spirit which exists between 
those who make and those who use instruments. 


Today as technology progresses, and our aim is 
the economically fullest possible automation, it be- 
comes increasingly apparent that this continues to 
be a joint responsibility of both the equipment 
manufacturer and the user. Together, and only to- 
gether, can we solve the vast array of problems — 
Some of them economic, some educational, others 
questions of time or engineering — that lie before us! 
The greater number of creative and imaginative 
minds that think into the future, the more problem- 
Solving ideas will be stimulated. 
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Let us look at some of these problems more closely. 


From the standpoint of the instrument man in the 
user's plant, the problem may often be the need to 
improve the reception of his advanced ideas in his 
own management circles. This need not be —in 
fact it should not be —his problem alone; that is, 
the solution may be aided by others. It's a job for 
all of us — whether we take the pulpit at manage- 
ment association meetings, talk to members of the 
press or transmit our thoughts and philosophies 
through the medium of advertising and direct mail. 
In this field there should, it seems to me, be room for 
activity by the ISA too to smooth out the path of the 
instrument engineer. 


Another perennial problem, that of overcoming the 
scarcity of up-to-date knowledge on. technical possi- 
bilities of instrumentation seems to be lessening. The 
ISA in particular is, in many ways, supplementing 
the educational efforts of the manufacturers toward 
the user or prospective customer. Our colleges, too, 
are chipping in — more and more knowledge of con- 
trols is being incorporated into the mechanical, civil, 
chemical and electrical engineering courses, as well 
as some business administration courses. There can 
probably never be enough of these forms of educa- 
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tion to satisfy some, but it is becoming more effective 
and more customers are profiting from such activities. 


However, the reverse of this process, or the educa- 
tion of the manufacturer as to both present and fu- 
ture field requirements, needs continued emphasis 
and direction. One of the great problems from the 
manufacturer's standpoint, in trying to assess future 
industrial needs, is to find sufficient unanimity of 
opinion and agreement among prospective customers 
on specifications to provide a proper economic base. 
Without this unanimity, it is difficult to support the 
large investments in research, engineering, tooling 
and inventory that new products in the instrument 
field normally entail. Here again, the ISA can and 
does fill a need in providing (through conventions, 
meetings, committees and the ISA Journal) a forum 
where ideas may be expressed and debated, and 
when necessary modified or compromised in the in- 
terests of broader applications. 


The ISA and SAMA (Scientific Apparatus Makers 
Association) are both commendably concerned with 
the need for and the benefits to be found in standard- 
ization. But we must realize it is not a fast process, 
particularly in the area of new principles and com- 
pletely different products. It is much easier to, find 
common ground in areas where many are familiar 
with the products and their use than to reach agree- 
ment as to standards on something which is new 
and different and on which field practice has not 
jelled. In fact, on very new forms of instrumenta- 
tion, we should take great care that in our zeal 
toward standardization we don't minimize progress 
by hamstringing the inventive genius of the engi- 
neers. 


Few industries spend more of their income on re- 
search and development than do we of the instru- 
ment industry. Instrument manufacturers, I’m con- 
fident, are not only willing to continue this practice, 
but feel that it is vital to sustain progress in instru- 
mentation. Those substantial expenditures not only 
provide the research and engineering necessary for 
rapid technological advance, but they simultaneous- 
ly accelerate obsolescence of existing products, a 
process which further increases a manufacturer's 
costs. 


Progress, it would seem, demands such a program, 
but again it becomes a question of economics. | If 
the customer is willing, realistically, to pay for the 
services (engineering and instrumentation) he wants, 
then this advancement and progress will continue 
unabated. 


If, however, he demands lower costs, it can well 
mean the slowing down of the rate of development, 
delaying the solution of future needs. Obviously I 
don't mean to imply that the manufacturer should 
not continue to build more and more quality and ever 
increasing value into his equipment— as most are 
doing. I do mean, however, that unrealistic insist- 
ence on low cost can have a hobbling effect on long 
range progress. 


There have also been instances where progress 
has been hampered by poor timing and unwise 
speed in marketing new products. Sometimes this 
is stimulated by intense competition. It can also 
happen if customer pressure is excessive or if the 
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testing, in either field or factory, is slighted. In og 
zeal to do new things, we should not lose sight g 
the need for sound engineering. Without it our over 
all progress will be measurably slowed down. 


There is great need for sound thinking in the plqp. 


ning of our future processes, their instrumentation } 


and control. This applies not only to technical plan. 
ning but in the need for sound economic evaluation 
as well. We also have the need for courage tp 
tackle and fight through both the technical and the 
economic phases of new ideas. For example, if g 
program has only limited application, those who egy 
benefit must recognize that their answers may come 
at greater cost and may command less priority than 
programs of wide usage. That may not be appeg). 
ing to some but it makes over-all economic senge 
since it means the greatest good for the greateg, 
number. 


Pioneering in the future of instrumentation is g 
cooperative problem between the manufacturer and 
the user. We need the customer's help in analyz 
ing the technical and economic requirements; to as 
sist in determining the correct specifications; to recog. 
nize that we manufacturers also have problems, and 
help us solve them; to be available for consultation 
during development — possibly to offer suggestions; 
to assist in the testing of the engineering results; and 
lastly, to assume a fair share of the cost of such pro 
grams through acceptance of prices which permit 
continued high levels of research and development, 


These comments are naturally very general and 
will, of course, not apply equally to any two users 
or any two manufacturers. But in varying degree 
they do establish the climate in which we both must 
live. With continved tolerance and understanding 
between us, our respective futures can be very bright 
as we go about the business of improving our indus 
trial processes and chip in our part to raise America’s 
standard of living. 


Henry F. Dever, president of Brown Instruments Division, 
Minneapolis-Honeywell Regulator Company, Wayne and Windrim 
avenues, has spent the greater part of his business ile in im 
dustrial engineering and sales work. 

Before joining Honeywell in 1931, he was assistant sales mam 
ager for the Time-O-Stat Controls Company, with whcm he had 
been associated for three years. 

Dever was born in Chicago in 1901. Following his graduation 
from Northwestern University in 1924 with a degree in electrical 
engineering, he joined the Commonwealth Edison Company if 
Chicago as a steam efficiency engineer. 

A year later, 1925, he left to become assistant electrical eng 
neer for the Underwriters Laboratories, also in Chicago. After@ 
brief period there he transferred to the Absolute Con-Tac-To 
Corporation, Elkhart, Ind., where he became sales engineéh 
Three years later he joined the Time-O-Stat Controls Company. 


He joined Honeywell in 1931 as sales engineer in the firms 
Minneapolis office. Five years later he was appointed branch 
manager in Philadelphia. In 1939 he returned to Minneapolis @& 
vice president in charge of engineering, a post he held until his 
appointment in 1946 as president of the Brown Instruments Diver 
sion. 


Some of his business affiliations include: Scientific Apparatus 
Makers Association; American Society of Heating and Ventilating 
Engineers; Franklin Institute; Newcomen Society, and Uniom 
League of Philadelphia. 
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Active in civic and community affairs, Dever is a director & 
the Community Chest of Philadelphia, the United Fund of Philo! 
delphia, the Automobile Club of Philadelphia and the Society] 
of Mayflower Descendants of Pennsylvania. He is a member @: 
the Union League, Philadelphia Country Club and the Germantowl 
Cricket Club. Mr. Dever is a 32° Mason (K. T. Shriner). 
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@ Computers are instruments 
with operation based on 
eombined performance of 
many simple functional com- 
ponents 


@ The author discusses count- 
ing systems, data storage, 
components, and computer 
applications 


subsidiaries of larger companies have 
been chartered for engineering and 
manufacturing of highly specialized 
computer components for some branch 
of our country’s military effort. Today, 
well over one hundred separate con- 
cerns or groups in the United States 
alone are engaged in some phase of 
computer promotion. 


Computer Design and 
Component Structures 

Complete coverage of component 
structures and overall designs of com- 
puters classified as “high speed” is 
beyond the scope of this paper. Instead, 
brief descriptions will be given for 
only a few general components and 
principles. 


Analog Versus Digital Processes, 
Counting Systems — Computers may 
be divided into two general classes; the 
“analog” which performs on physical 
variables that change smoothly and the 
“digital” which deals only with vari- 
ables expressed in terms of numbers. 
Today the trend is definitely favoring 
digital computers. This is because of 
the greater accuracy, wider acceptance 
and more useful results afforded by 
digital computation. This does not 


mean that analog measurement is not 
required. Most all parameters with 
which we deal in petroleum or chemical 





Front view of Berkeley Division’s EASE Ana- 
log Computer featuring the new receptacle- 
control unit which offers push button operation. 


high speed computers 
: 4 
. By B. W. Thomas* 
to 
he 
a 
on 
ne 
an 
al. 
Se 
est 
IGH speed computers is a subject 
H of much interest to everyone en- 
+a } gaged in engineering and engineering 
md is correctly associated with practically 
yz: every profession, activity or line of op- 
s- eration known. High speed computers 
09: are of particular interest to the instru- 
md mentation engineer. First, because 
ion computers themselves are instruments; 
perhaps highly glorified instruments 
= } in many instances, but nevertheless 
and | their overall operation is based on the 
TO combined performance of a multitude 
‘mit of simple and well-known functional 
ent, components. Second, instrument engi- 
neers are interested in fast computers 
and because of the tremendous bond of 
53ers relationship and dependability between 
methods and tools for acquiring basic 
an data and machines from which final 
aust answers are achieved. 
ling Relatively speaking, mechanical com- 
ight putational devices are not new™., 
dus Pascal in 1642 made use of toothed 
ca’s wheels to add and subtract on the first 
desk calculator, and thirty years later 
arrangements were made to facilitate 
multiplication by repeated additions. 
| The first machine to include memory 
a programming appeared in London in 
a 1833, and it has been said that this ma- 
chine was truly the forerunner of 
nal present day high speed digital com- 
» had puters. Crude comptometers were de- 
veloped and in use as early as 1887, but 
satis electric motors were not-added to cal- 
trical | ©«Ulating machines until 1920. Power 
ny in network analyzers were first used by 
GE and Westinghouse in 1925, and five 
eng: years later harmonic analyzers and me- 
fter a chanical devices for solving simultan- 
ac-Tor eous equations were in general avail- 
ines. § ability. During the next ten years, 
any: Harvard, M.I.T., Bell Labs, I.B.M. and 
firm's others begarr the development and use 
ranch § of the faster electronic computers. 
- gi Throughout and following World War 
; Divi Il practically all major instrument 
Manufacturers and many leading uni- 
orci versities initiated expansive computer 
total development and application programs 
Union _; Many new small companies and 
SE deine Cone ete Rembte 
Phila Presented before the Houston Section of the 
society instrament Society of America, October 25, 
ber of — 
into See “Meet the Author”—Page 88 
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industries are true analogs such as 
pressure, temperature and flow. Digital 
computation involving these and other 
parameters requires conversion of the 
variable quantity to a specific num- 
erical value. For the job of analog-to- 
digital conversion there is an extreme- 
ly wide choice of unit designs and 
available components”. Not only does 
every manufacturer of digital com- 
puters also make some form of analog- 
to-digital converters but many com- 
panies too small to handle the complete 
computer are marketing the converter 
units. 


Converting mechanisms may count 
out digits directly, compare the un- 
known quantity with digitized values 
or measure the total unknown on an 
established scale. In most common 
usage is comparison of the unknown 
quantity with digitized values. Both 
bridge and servo-type devices make use 
of this principle in that feedback mag- 
nitudes correspond also to digital 
values. An important characteristic of 
conversion units is the coding or count- 
ing systems employed. Decimal sys- 
tems with base ten are easy to under- 
stand or read but require complex 
equipment in both the converter and 
the computer. Binary systems with 
base two are difficult to read but enjoy 
wider use and acceptance because of 
simplifications afforded in the equip- 
ment. 


3inary and decimal counting systems 
are compared in the following tabula- 
tion: 


Decimal Binary Conventional Binary Modified 


8 @. 8 
0 0000 0 00 0 0 
1 2 oo x 00 0 
2 a: & 23-3 oS =? & 
3 Bee 2 @ @ 
4 Ak & Ss. 00x 0 
5 . e282 ae SS 
6 » 2-2) 2 =e se 
7 a2 % €& i we ew 
8 . 3 2-9 8 S } are 
Q 2 2 eS st = 
10 01041 0 —_—— oe 
11 . 2. Oo - @ —-—— oe 
12 2 2 ee _-_o— oro 
13 38423 _-—_— eo 
14 . 2 2°2 eS _—-_—_— oe 
15 oo 2 Sore _—_o— or 
16 1000 0 _-o— oOo 
17 ete. _-— eo 


In the binary system only numbers 1 
and 0 are used™. This means that a 
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switch, light bulb, vacuum tube, or 
magnetic core can easily represent the 
binary numbers with on or off, mag- 
netized or nonmagnetized, conditions 
respectively. Conventional binary nota- 
tion of numbers from zero to 15 are 
represented above with four lights ina 
row, While five lights are needed to 
represent 16. It should be noted that 
each time the represented number is 
doubled, another light must be added 
to the bank. This system can be ex- 
pressed as the 2 series, when n is 
the number of lamps, tubes, etc. re- 
quired to count from zero to a number 
whose value is 2”. For example, 
three counting units are required to 
count to 2°” = 4, four units for 2“ 
= 8, five units for 2°" = 16, etc. 


The modified binary system shown in 
the right tabulation above employs 
four lights or tubes to count from 0 to 
9. Crosses mean units are on and zeros 
mean units are off. For each digital 
position in the number, another bank 
of four counting elements is required. 
Numerical values assigned to each unit 
from left to right are 1, 2, 4, and 8. 
Numbers represented by “on” units in 
each bank are summed to obtain num- 
erical values for that particular digital 


position. An example is as follows: 
eo 4 % 8 
Unit bank > ~» & © 
Tens bank Se & a a& OT 


Hundreds bank J: - a 


Thus with m banks of four counting 
elements in each bank the modified 
binary system provides total counting 
values from 0 up to 10™ — 1. This 
means that for m = 9, only 36 count- 
ing elements are required to count 
from zero to one less than a billion. 


In using counting systems of this 
kind the computer is designed to re- 
ceive decimal numbers, convert them 
to binary, compute in binary, reconvert 
and deliver answers in the decimal 


system. This cuiplete process is auto- 
matic. 


Methods for Handling and Storage of 
Information—Storage and handling of 
information and records was a serious 
problem before computers came into 
being. But because of the extreme 
rapidity with which computations are 
made or solutions to complex problems 
are acquired on high speed computers, 
the methods of handling and storing 
information are currently of even 
greater significance. Storage facilities 
either enhance or retard the overall 
accomplishments of the computer sys- 
tem. Therefore much engineering effort 
is being directed toward improved 
methods for input, output and storage 
of data. 


Data storage methods include punch- 
ed cards, perforated tape, magnetic 
tape, magnetic drums, electrostatic 
tubes and magnetic cores. Punched 
cards have been in wide use many 
years and serve well for long-term 
storage of basic data. For high speed 
computing and intermediate storage, 
however, punched cards are both slow 
and bulky. Perforated tapes offer some 
advantage over cards in that less man- 
ual handling is required and data are 
stored more systematically, but they 
too are inefficient for intermediate 
storage within complex computation 
processes. 


Magnetic tapes and magnetic drums 
‘“™ are the most widely used methods 
of data storage in the newer computing 
devices, but electrostatic screens and 
magnetic cores are the most rapid 
locating, recording, and read-out mech- 
anisms yet devised. Many computers 
employ punched cards or perforated 
tapes for putting data into a machine, 
magnetic drums for storage of inter- 
mediate and/or final auswers and then 
punched cards, perforated tapes, or 


Computer Control Panel is demonstrated to coding class by ElectroData Corporation’s instructor 


Don Rubin. 


such as one course now at Purdue University. 


Students are taught secrets of computer behavior in ElectroData sponsored courses, 
























electronic typewriters for readout 
Some computers use magnetic drums 
for rapid, short term storage together 
with one or more auxiliary magnet 
tape units for additional storage, 


Magnetic drums and tapes function 


in somewhat the same manner, i.e, the | 


drum may be considered as a large 
group of short tapes, each equal jp 
length to the circumference of the 
drum. Each magnetic tape or channg 
of the drum is divided into seyerg 
“tracks” and each track is equipped 
with a reading-writing head. The gy. 


faces of these memory units are mage ? 


magnetic with special coating matey}. 
als and writing or reading is aceop. 
plished with very compact dual-cojj 
electromagnets. Storage capacity of 
memory units depends on total area of 
the magnetizable surface and arrange 
ments of access heads. It is not mp 
common for magnetic drums operating 
at 3600 rpm to store upwards of 5,0 
words or 10-digit numbers in less thay 
a minute. This information can 
withdrawn for computational purpose | 
in small fractions of a second. Tape 
usually have much greater storage @ 
pacities than drums but require cop 
siderably longer times to locate the | 
desired information for reuse. Infor 
mation stored magnetically is perms 
nent, it is not lost when power fails 
and it can be erased, changed or tr 
written at will. 


Except for the more recent magnetic | 
core technique, electrostatic storage is | 
the most rapid method for recording | 
quick access information. It consists 
of placing a coded pattern of tiny ele 
trical charges on the surface of a cath 
ode ray or television type tube. Infor 
mation stored in this manner can bk 
returned to the computer for further 
processing within a few millionths 
a second. Capacity for one tube & 
small in comparison to magnetity 
drums, but several banks of electro | 
static storage units may be used easily 
in one computer. One computer ef 
ploys two banks of 72 cathode ray tube 
each for rapid access storage during 
the solution of a complex problem. 

Magnetic core storage is slightly 
faster in access time and read-out thal 
electrostatic systems. More importall 
perhaps is the fact that the magnetit 
core is simple, inexpensive and retailé 
its information even if power to tk 
computer is turned off. This newe 
and most rapid memory storage metho 
for computers was developed througl 
joint efforts of M.I.T. and General 
Ceramics and Stearite Corporation® 
Although not yet in wide usage 
magnetic core units are scheduled @ 
inclusion in I.B.M.’s new 700 series @ 
general purpose computers. 





Construction and Automation of 0® 
cuit Components—Of great concert i 
the design and construction of a com 
puter should be the ease with whic 
reliable and continuous performance® 
achieved. This means easy access # 
all components with highly efficiel 
maintenance techniques to locate 
correct faulty operation. Most © 
puters have automatic built-in sign 
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ing systems for testing the perform- 
ance of each main section as well as 
individual chassis components. Prob- 
lems with known solutions are devised 
for determining the precision or re- 
liability with which results are ob- 
tained. On-the-spot maintenance is ac- 
complished by substitution with com- 
plete plug-in chassis units and the 
faulty system is removed to the shop 
for analysis testing on a special correc- 
tion system. This method of main- 
tenance reduces down-time on the com- 
puter and assures maximum return on 
the investment. 

Since a major cost item in the manu- 
facture of computers is the manpower 
required for manual fabrication of the 
complex electronic circuits the poten- 
tial use of mechanized production ma- 
chines enjoys Wide interest. A program 
sponsored by the U. S. Navy and 
carried out at the National Bureau of 
Standards initiated a study in 1950 to 
determine the feasibility of mechanized 
production of electronic equipment™. 
Success was reported for the program 
in the fall of 1953, and the system 
formerly code-named “Project Tinker- 
toy” was on display at the First Inter- 
national Instrument Congress, Septem- 
ber 13-25, 1954 at Philadelphia. 

Basic elements are fed separately 
into the mechanized assembly line in 
which ceramic wafers, tube sockets, 
tape resistors, printed capacitors, and 
printed circuits are brought together 
automatically for the production of 
finished electronic components. Plug-in 
components manufactured on this ma- 
chine have been used successfully in 
radios, submarine detectors and high 
speed computers. One large electronic 
digital computer just completed by the 
National Bureau of Standards has high- 
ly standardized circuitry in which only 
two types of etched-circuit plug-in pack- 
ages are required™. This type con- 
struction not only will reduce initial 
cost of basic building blocks for the 
computers but will simplify their de- 
sign practice and general maintenance. 
Although transistors are finding wide 
acceptance in many branches of elec- 
tronics they are not yet in general use 
in computer circuitry: With more test- 
ing experience and increased depend- 
ability, it is likely that the transistor 
will play an important role in design 
and construction of computer com- 
ponents. 


Computer Applications Vary Widely 

Applications of fast computing ma- 
chines are about as diverse as the com- 
plexity of American business. First 
real use of rapid computation of data 
was made by accounting departments 
more than twenty years ago. The needs 
resulted from the high frequency with 
Which deadlines had to be met for 
payrolls, profit and loss statements and 
miscellaneous accounts on which con- 
sideration of many factors was re- 
quired. So successful and time-saving 
Were computers in Accounting Depart- 
Ment service that their uses have been 
expanded and improved to handle prac- 
tically any type of mathematical or 
scientific problem. The larger machines 
Solve high order simultaneous eque 
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tions, non-linear differential equations 
and complex rate functions with the 
same ease and speed that simple mul- 
tiplication or division is performed on 
the sliderule. 


Oil Production—Use of computers in 
research on production of oil is devoted 
largely to studies of gaseous and liquid 
flow in underground reservoir sands 
together with the mechanics of reser- 
voir depletion”. Included in the com- 
puter program may be the calculation 
of changes in pressure with time at 
various points throughout a particular 
reservoir as oil and/or gas are with- 
drawn. From such calculations, it 
would be possible to determine most 
efficient production methods regarding 
well spacing, withdrawal rates and 
maximum total recovery. Some infor- 
mation may be gained concerning re- 
pressuring of an area; whether re- 
pressuring is feasible and if so what 
methods should be employed. Produc- 
tion engineers are interested in maxi- 
mum efficiency in the operation of field 
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lems. It is expected te be a 
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lems of growing pains of in- 
dustry in the Delaware Val- 
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separation equipment and natural gaso- 
line plants and many lengthy calcula- 
tions are required to determine these 
conditions for each area or field. 


Analytical Data—The mass spectrom- 
eter is perhaps the most useful and 
versatile of 20th century spectroscopic 
tools. It is well-known, however that 
the mass spectrometer is not a com- 
plete analyzer within itself. It merely 
furnishes raw or semiprocessed spec- 
tral data on which considerable com- 
putation is necessary to produce useful, 
per cent compositional answers. Ten 
years ago some 5 to 7 people were re- 
quired to process the data from a single 
mass spectrometer. Operations involved 
were photographic development of spec- 
tral record, visual reading of record, 
converting mass peak heights to rela- 
tive numerical values, solving simul- 
taneous equations, and reducing solu- 
tions to the desired mole, weight or 
liquid volume percentage answers. 


Today, with intermediate means like 
the Spectro-Sadic, mass spectral data 
come directly from the measurement 
tool in digital, punched card or punch- 
ed tape form ready for final processing 
on fast computing machines”. By 
using the larger computer machines 
and inverted matrix solutions of cali- 
bration data, the entire day’s work that 
previously required 5 to 7 men can now 
be handled in less than 30 minutes of 
computer time. Another factor worthy 
of mention is that the probability of 
arithmetical mistakes is much less for 
thirty minutes of machine operation 
than it is for 50 hours of manual per- 
formance. 


Inventory Control—Perhaps one of 
the most important phases of activity 
in overall business operations is in- 
ventory control. If too many units of 
an item are maintained, storage space 
is being wasted and if items become de- 
pleted, sales commitments cannot be 
met. In either case, business efficiency 
suffers and net profits are affected ad- 
versely. High speed computing ma- 
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chines have been highly successful in 
inventory control service for many 
years and the number of detailed duties 
handled by them is being continually 
expanded. Not only can the machine 
keep up-to-the-minute, full-detailed logs 
of literally thousands of stock items, 
but it can compute useful predictions 
as to changes in inventory patterns 
required for most efficient control in 
all seasons or situations. 


Miscellaneous—We hear a lot about 
the automatic factory™, and push but- 
ton refineries ™, but these can never 
be realized without some master con- 
trol to correlate the activities of the 
individual adjusting devices. Large 
logging systems and data receiving 
mechanisms will be required to feed 
information to fast computers in which 
decisions can be made for yes or no 
commands to master control units. 


A machine known as X-rac is being 
used at Penn State University for ob- 
taining atomic structural data on new 
explosive compounds. X-ray analysis 
data from the compound in question 
are reduced to a special form and fed 
to the computer. Computations that 
might ordinarily take months or years 
are completed by the high speed ma- 
chine in one second and atomic struc- 
ture patterns are presented in pictorial 
form on the screen of a TV-like tube. 
X-rac’s circuits do this by generating 
electrical frequencies comparable to vi- 
brations resulting from X-ray absorp- 
tion by electron shells within atoms 
of the test compound. 


Other applications of high speed com- 
puters are too numerous for discussion 
but may be listed briefly as follows: 
Merchandising in major department 
stores, handling of payrolls and person- 
nel records for any large industrial, 
insurance or business organization, 
computing operating plans for major 
oil refineries, computing production 
schedules for steel mills, keeping up-to- 


General Electric’s dial-studded new computer that mathematically models a complex power syst@ 
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Philbrick Computing Assemblage comprising 
modular components in direct unitary open. 





tions, readily interconnectable in direct imp. | 
mentation of block diagrams to represent pro | 
ess and controller channels for systems of ay 

degree of complexity. ' 


the-minute records of travel reserys | 
tions plus scheduling of departure an | 
arrival times for airlines and railroads 
computing optimum design data fo 
aircrafts from windtunnel and flight 
test measurements. 


CONCLUSION 


It should be emphasized that high 
speed computation is a relatively new 
science. It has made rapid progress ii 
a short time but there is much yet 
come in the way of both speed ani 
complexity of problems that can kh 
handled with these ingenious device 
Already there are many situations be 
ing reduced to a few known facton 
and computed in a matter of minute 
or hours instead of months or yeat 
that would be required by conventional 
means. Many worthwhile computatia 
problems are being made quickly @ 
the electronic machines that would ® 
rendered worthless by delays if handlé 
on conventional computers of 5 tol 
years ago. 





was recently installed in the “‘nerve center” of American Gas & Electric, Columbus, Ohio; 1@ 
dials simulate physical facilities and load in AGE’s 46,000 square miles of high voltage lines. 
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the present status of 


high pressure measurement 


and control 


By Wilfred H. Howe* 


IGH pressure measurement is bas- 

ically an art rather than a science. 
This art is practiced by some very in- 
genious scientists, engineers and tech- 
nicians. The result is a group of high- 
ly specialized techniques. This talk on 
high pressure instrumentation and con- 
trol is thus primarily a description of 
these specific techniques. Requirements 
are stated; adaptations of standard 
measuring and control methods are 
outlined; special techniques required 
for high pressure operation are de- 
scribed. A considerable part of the 
paper is devoted to the explanation of 
some of the more interesting solutions 
to the problems raised in measurement 
and control at high pressure levels. As 
stated in the title, this discussion is 
“the present status of high pressure 
measurement and control”. There is 
not too much that is really brand new. 
However, an attempt has been made to 
assemble and bring up to date available 
material and also to outline some of 
the dream stuff in high pressure meas- 
urement. 


To begin with, just a note on specifi- 
cations on high pressure equipment. 
High pressure measurement apparatus 
is commonly specified in terms of a 
“one shot” test pressure rather than 
the conventional “working” pressure 
used to specify low pressure equipment. 
The pressure rating on the apparatus 
signifies that the apparatus has with- 
stood a test pressure of this value and 
will presumably withstand a “one shot” 
acceptance test pressure at this same 
value. This provides the customer with 
factual data on which to establish his 
own safety factors depending on actual 
operating conditions. Because of the 
high cost of “increase in pressure rat- 
ings, the customer can often realize 
substantial over-all savings by a de- 
sign plan based on a finite life expec- 
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tancy. Unless otherwise defined, pres- 
sure ratings stated in this paper are 
based on this “test pressure” definition. 


Pressure Measurement 


Pressure measurement itself is the 
first and basic “high pressure” meas- 
urement. Conventional approaches both 
mechanical and electric can be modified 
to reach ranges of 50,000 to 100,000 psi. 
Special techniques are required for 
higher values. Adequate primary and 
secondary standards now availabie pro- 
vide accurate measurements up to 200,- 
000 psi. 

Bourdon pressure springs specially 
designed for high pressure operation 
are the simplest and most conventional 
of the high pressure measuring devices. 
Springs up to 80,000 psi are available. 
As with conventional pressure gauges 
in the lower ranges, these gauges 
should be operated at less than full 
scale range if high life expectancy 
under repeated cycling is desired. The 
bourdon springs are made with a high 
ratio of wall thickness to inside diam- 
eter and with a limited flattening of 
the tubing. A conventional design is 
shown. (Figure 1). Due to the high 
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Fig. 1. High Pressure Bourdon Spring. 


wall thickness and limited flattening, 
the deflection per turn of spring is com- 
paratively small and so a large number 
of turns is provided to increase rota- 
tion, and keep the multiplication re- 
quired to a reasonable amount. These 
springs are inherently very stiff so 
that there is no tendency toward slop- 
piness or buckling in a long helical 
spring of this type. The high inherent 
stiffness of the springs permits consid- 
erable multiplication of the spring 
motion and thereby provides for ex- 


panded scales. A commercial type of 
spring of this general class is manu- 
factured from 316 stainless steel. The 
very heavy cold work in drawing, form- 
ing and coiling plus a pressure auto- 
frettage operation at considerably 
above rated pressure provides work 
hardening and adequate spring proper- 
ties. The 316 stainless steel was chosen 
partially because of its stainless prop- 
erties and partially because of the fact 
that it is known to be highly resistant 
to strain embrittlement. Not too much 
is known with regard to this strain 
embrittlement factor. Dr. Barnett 
Dodge of Yale has done considerable 
work along this line. Particularly if 
hydrogen is present, there is a strong 
tendency for metals subject to high 
pressure to become brittle even at at- 
mospheric temperatures. 316 stainless 
steel is one of the best materials known 
for resisting this strain embrittlement. 


The finished pressure indicator or 
recorder based on these bourdon 
springs is simple, reliable and econom- 
ical. It is stable in operation and has 
excellent dynamic characteristics. It 
has less than one percent hysteresis 
throughout the scale range. As with 
any uncompensated pressure spring, 
there is a change of span of about 2% 
per 100°F. due to change in the modu- 
lus of the spring material with tem- 
perature. 


Instruments based on these special 
helical tubes are used directly to in- 
dicate or record high pressures. More 
commonly, pneumatic or electric trans- 
mission is used. This minimizes the 
length of the pressure connections and 
avoids bringing high pressure into the 
area where operators are present. 
Alarms, signals and other overrange 
devices are often connected directly to 
a primary instrument of this type. A 
simple mechanical system of this type 
without vacuum tubes or other com- 
plications provides a high degree of 
safety and reliability. 


Other forms of bourdon tubes are 
used for pressure measurement up to 
high pressure levels. Plain “C” bourdon 
tube pressure indicators are quite com- 
mon. As the pressures increase with 
a corresponding requirement for in- 
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creased wall thickness of the tube, the 
motion tends to decrease, thereby re- 
quiring a quite high mechanical multi- 
plication. This, in turn, tends to limit 
the accuracy and stability of the meas- 
urement. 


A second common pressure measur- 
ing unit is the strain gauge pressure 
cell of the type manufactured by Bald- 
win-Lima-Hamilton. Cells of this type 
are made with pressure ratings up to 
50,000 psi. The basic structure consists 
of a rectangular block with a cylindri- 
cal hole. The pressure to be measured 
is applied inside the hole. This pres- 
sure expands the block and to a certain 
extent distorts the rectangular contour. 
Four strain gauges in a Wheatstone 
bridge arrangement measure the di- 
mensional change of the block. Two 
are applied in a direction of maximum 
dimensional increase; an opposed pair 
from the bridge are applied in a direc- 
tion to pick up along a dimension 
which decreases with increased pres- 
sure. The four gauge arrangement 
compensates for temperature effects 
and increases over-all sensitivity. The 
photograph (Figure 2) shows the as- 
sembled unit. This photograph shows 


the hermetically sealed casing which 
encloses the block and the necessary 
bridge adjusting resistors. 





Fig. 2. Strain gauge pressure cell composed 
of four gauges in a wheatstone bridge. 


The unit develops one millivolt out- 
put per volt applied across the bridge 
for full scale rated pressure. For a 
normal 12-volt supply, this gives a 12 
mv full scale output. It can be used 
with almost any self-balancing poten- 
tiometer, with standard Brush strain 
amplifiers, with portable strain indica- 
tors or with other suitably sensitive 
strain measuring apparatus. The de- 
vice is simple, compact and highly 
responsive; it is fully temperature com- 
pensated both for zero and for span. 
The temperature compensation is nor- 
mally adjusted for a parallel operation 
of the bridge; that is, for operation 
with a constant potential applied to the 
bridge system. Compensation for series 
or other circuit connections can be 
provided on special order. This device 
forms an excellent primary control 
element; it has an accuracy of about 
one quarter percent full scale. Ex- 
panded scales of course depend upon 
the measuring instrument. The dy- 
namics are excellent; response depends 
almost entirely upon the measuring 
equipment used to measure the output 
voltage. 


As with any strain gauge apparatus, 
the available power output is compara- 
tively low so that the device is almost 
invariably used with electronic ampli- 
fier in the measuring system. It is 
thereby subject to the limitations of 
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the vacuum tubes or equivalent ap- 
paratus of the amplifier. Because of 
this, in cases where pressure control 
is critical, this instrument is often 
backed up by a straight pressure spring 
safety or alarm system to take over 
in case of possible vacuum tube failure. 


Overlapping the upper end of the 
pressure ranges measured by these me- 
chanical pressure elements just de- 
scribed and extending to considerably 
higher pressures is the so-called man- 
ganin (or gold chrome) pressure cell. 
The operation of this device is based 
upon the principle that most materials 
change their specific electrical resis- 
tance when subjected to fluid pressure. 
This is a pure bulk compression effect 
not to be confused with the strain 
gauge elongation effect. This effect 
varies in magnitude and direction be- 
tween different materials but in all 
cases is a relatively small percentage 
change. With few exceptions this effect 
is small compared to the change in 
resistivity due to temperature change. 
In order to distinguish the pressure 
change to be measured from the in- 
evitable temperature changes which 
occur, a material such as manganin or 
gold chrome having a very small 
change of resistance with change in 
temperature is used. Unfortunately, 
the advance-constantan series of resis- 
tance wires has an almost zero pres- 
sure effect and so are unavailable for 
this purpose. (Figure 3). 


The temperature effect is particularly 
troublesome because of the fact that in 
order to transmit the pressure to the 
sensitive wire, a liquid medium is em- 
ployed. In the pressure ranges for 
which this is used (50,000 to 250,000 
psi), practically all liquids compress 
adiabatically to an appreciable extent 
with a corresponding rise in temper- 
ature. Transient changes in pressure 
tend to produce transient temperature 
changes in the measurement wire even 
though the cell as a whole is main- 
tained at a constant temperature. 
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Fig. 6. Details of a gold-chrome 150,000 psi 
wnsid pressure cell. 


The coil is enclosed in a bellows seal 
filled with kerosene and is equipped 
with one connection grounded to the 
shell and a single lead-in wire equipped 
with a suitable pressure seal. Due to 
the small magnitude of the pressure 
coefficient of resistance, it is necessary 
that the insulation of the coil, the seal, 
and the fluid surrounding the coil shall 
be high in order to avoid effects of 
leakage resistance. 

The only pressure limitation is that 
of the pressure vessel itself and the 


" Jead-in connection. Commercial units 


of this type have been constructed as 
high as 200,000 psi —- Dr. Bridgman 
of Harvard University has carried 
these pressures considerably higher; 
commercial apparatus could presuma- 
bly be fabricated for higher pressures, 
if the expense were Warranted. Avail- 
able data indicates that manganin or 
gold-chrome pressure cells when prop- 
erly constructed and aged are com- 
pletely linear with pressure. Their 
stability has proven excellent. They 
are frequently employed as secondary 
pressure standards, particularly in the 
higher pressure ranges. When em- 
ployed as standards, it is fairly com- 
mon to mount the cell in a constant 
temperature bath to minimize the resi- 
dual change of resistance with change 
in ambient temperature. 


The illustration (Figure 6) shows 
the detail of a gold-chrome pressure 
cell. The unit is mounted in a cavity 
in a suitably designed cell block; care 
in the design of the block is essential 
to avoid stress concentrations. Cold 
working (autofrettage) of the block 
by high pressure is recommended to 
relieve the strains and to establish a 
basic preloading stress. The main 
closure is a conventional Bridgman un- 
balanced area pressure seal. This basic 
pressure seal is so familiar in the high 
pressure art that it will not be de- 
scribed in detail here. However, the 
choice of the amount of unbalance area 
and materials of construction should 
be related to the working pressure 
Tange to provide a sure closure and at 
the same time facilitate disassembly of 
the unit without excessive replacement 
ofthe parts. The “soft ring” may or 
May not be removed undamaged, but 
if properly designed, other parts should 
certainly not require replacement. 

The insulation structure in the lead- 
it Wire is of course the most critical 
element of the structure. Up to about 
50,000 psi, glorified spark plugs can be 
wed. Porcelains with excellent insula- 

resistance and with compression 
strengths up to 250,000 psi are availa- 
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ble. For the higher working pressures 
plastic deformation of the metal struct- 
ure supporting the insulator frequently 
occurs, tending to produce brittle frac- 
ture of the insulator as a result of 
stress concentration. Professor Bridg- 
man recommends “pipestone”, a nat- 
ural material which occurs in one of 
the western Indian reservations. We 
have used concentric metal cones sep- 
arated by an agate sleeve to withstand 
repeated cycles of pressure up to 200,- 
000 psi. Care in the design of the 
structure and the machining of the 
parts is necessary since the agate insu- 
lator and its mating metal parts must 
match quite exactly to avoid undue 
stress concentration. There is room 
for further improvement both as to 
selection of materials and design of 
the seal. The suggestion has been made 
that Carboloy supported surfaces and 
a possible teflon back-up which might 
flow slightly to close up leakage paths 
might be used. 


High Pressure Standards 

Availability of calibrating standards 
of high accuracy for higher pressure 
ranges is comparatively recent. Con- 
ventional dead weight tester techniques 
are applicable up to about 50,000 Ibs. 
At about this pressure range the elastic 
deformation of the plunger and cylin- 
der poses serious problems. The prob- 
lem is of course to maintain a very 
close clearance between the dead 
weight piston and its cylinder for a 
reasonable size piston over a very wide 
range of operating pressure. Several 
developments along this line have been 
attempted including re-entrant cylin- 
ders, pistons and the like. A very 
simple and straightforward solution to 
this problem has been worked out. This 
controlled clearance arrangement has 
made possible high accuracy dead 
weight testers operating up to 150,000 
psi. The heart of this unit is the con- 
trolled clearance piston (Figure 7), 
This consists of a superfinished piston 
with a close fit in a honed sleeve. The 
sleeve is in turn surrounded by a cylin- 
drical cavity. Conventional Bridgman 
packings at the top and bottom of this 
cavity provide pressure tight seals. 
Surrounding the structure is a heavy 
wall cylindrical jacket designed to 
withstand maximum operating pres- 
sure. A separate controlled source of 
high pressure fluid is provided by a 
small independent intensifier (An in- 
tensifier is simply a small high pres- 
sure piston driven by a much larger 
low pressure piston with fluid at a con- 
trolled lower pressure applied to the 
larger piston). This fluid pressure ap- 
plied to the walls of the cylindrical 
sleeve surrounding the operating piston 
can be varied so as to vary the sleeve 
diameter. 

The pressure to be applied to the 
outside of the sleeve is arrived at em- 
pirically. A dead weight corresponding 
to a desired pressure is applied to the 
main piston. With the dead weight 
tester operating dead ended, the rate 
of fall of the main piston is observed. 














Fig. 7. Close fitted piston in a 150,000 psi 
range dead weight testors. 


This rate of fall is obviously deter- 
mined by the leakage past the main 
piston and hence is a measure of the 
clearance between the piston and 
sleeve. The jacket pressure outside 
the sleeve is then increased gradually 
until the rate of fall of the main piston 
is established at a predetermined value. 
The dead weight pressure and the 
sleeve pressure are noted on the cali- 
bration sheet. This procedure is re- 
peated for the full range of operating 
pressure on the dead weight tester, 
thereby giving a calibration curve of 
sleeve pressure versus operating pres- 
sure. By maintaining the sleeve pres- 
sure at approximately this calibrated 
value during operation of the dead 
weight tester, a constant controlled 
clearance between the piston and its 
sleeve is maintained. Leakages as small 
as one cubic millimeter per minute at 
100,000 psi have been obtained. Sen- 
sitivities in the order of one hundredth 
of 1% are obtained. A complete study 
of a dead weight tester of this type 
was made by Dr. Daniel Johnson of the 
Bureau of Standards. This paper is 
entitled “The Piston Gauge as a Precise 
Measuring Instrument” — D. P. John- 
son and D. H. Newhall, and was pub- 
lished in the ASME Transactions and 
in an ASME collection on High Pres- 
sure Measurement. 


This controlled clearance piston was 
originally developed for this high pres- 
sure dead weight operation. However, 
it opens up a number of fields in high 
pressure measurement. It can be used 
as a high pressure seal with free mo- 
tion and negligible friction both for 
linear and rotary motions. Conversely, 
it can be used as a valve for small 
flows, using the sealing pressure as a 
control of the clearance and hence of 
the valve opening. Small valves of this 
type have been made. Since increase in 
diameter of the piston increases periph- 
eral length of path and also permissible 
change of clearance within the elastic 
limit, control of considerable flows by a 
structure of this type appears feasible. 


Part Two and conclusion of Mr. Howe's paper 
will be published in the April issue of the 
ISA JOURNAL. 
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accelerated fatigue testing 


By Milton N. Weber* 


N THE past the design of an engine 

component was developed by the 
costly, time consuming, and sometimes 
frustrating trial and error method. Fre- 
quently, the test results of such a 
method were extracted from the wreck- 
age of a demolished engine, in which a 
poorly designed part failed. Inevitably, 
the consequence of such an experience 
Was an over-designed part and thus, 
more unnecessary expense. 


Today, the use of the simulated serv- 
ice test is becoming more and more 
appreciated as the solution to the in- 
tricate design problems involved in 
developing new engines in a highly 
competitive market. 


The method of design evaluation here 
is intended to save you money by solv- 
ing your problems before they begin. 


The detection of design weak spots, 
and the establishment of load ratings 
for parts are the basic objectives of 
the tests. 


First, the method involves construct- 
ing a vibratory system of which the 
subject specimen is a part. The sys- 
tem is so. designed that, when vi- 
brated at its resonant frequency, the 
specimen is loaded in the same manner 
as it is in actual service. Resonant 
systems have the particular ability to 
multiply force, since input energies 
from vibration exciters must only make 
up hysteresis or heating losses in the 
system components. 


Such a resonant system is shown at 
the Jeft in photograph above. It was 
constructed for endurance testing an 
aircraft engine master rod. The struc- 
ture has the form of a large tuning 
fork. The inertia members are 12-inch 
“H” beams, eight feet long, boxed in 
with one-half thick plate. The master 
rod is mounted between the tines of 
the fork approximately 44 inches from 
the top. The vibration exciter, an 
electromagnetic type, is coupled to one 
of the tines near the bottom. Flexible 
mechanical “fuses” are installed in the 
coupling to protect the exciter from ex- 
cessive bending moments. The set-up 
incorporates a device for pre-loading 
the master rod in compression. Six 
and one-half inch diameter tie rods 
bridge the tines and impart loads to 
the tines, and thus to the specimen, 
through 16 high rate compression 
springs. The purpose of applying a 
pre-load to the master rod is to keep 
all vibratory loads in the compressive 
direction to stimulate engine gas pres- 
sure forces. 


*Weber Testing Laboratories, 13845 Elmia Ave., 
Detroit 27, Mich. 


Loads on the master rod are adjusted 
by means of strain gages on the articu- 
lated or link rod. These gages are 
calibrated in terms of output signal vs. 
load by insertion of the set-up in a 
laboratory load testing machine. Equal 
distribution of pre-load in the tie rods 
is insured by the utilization of strain 
gages cemented to the rods. 


Static strain gage signals are in- 
dicated on the Baldwin SR-4 Strain 
Indicator, while an Ellis BA-12 Ampli- 
fier and Dumont Oscilloscope are used 
to measure dynamic signals. 


Following the installation of the test 
specimen in the set-up and the adjust- 
ment of the pre-load, a survey is con- 
ducted to determine the fundamental 
resonant frequency of the system. The 
resonant frequency is indicated by a 
large increase in vibratory amplitude 
for a given power input. 


The natural frequency may be 
changed by changing the vertical posi- 
tion of the master rod between the 
tines. The natural frequency of the 
system increased as the master rod is 
positioned nearer the point of vibrator 
attachment. A desirable operating fre- 
quency is about 100 cps. This fre- 
quency provides a reasonably rapid 
test and yet is sufficiently low so the 
cycles to failure may be determined 
with a satisfactory degree of accuracy. 
Lower frequencies are frequently neces- 
sary, however, where high test loads 
are desired, so that the limiting vibra- 
tor force and acceleration are not ex- 
ceeded. 


Following the determination of the 
natural frequency of the system the 
frequency of the vibrator is adjusted 
to a value slightly below resonance, 
and the power is increased to the level 
required to produce the desired vibra- 
tory load. 


Failure of the test specimen is in- 
dicated by a change in the vibratory 
system which affects the specimen load 
and, thus, the strain gage signal. 


When the vibration frequency is ad- 
justed below the natural frequency and 
a failure occurs, thus increasing the 
flexibility of the vibrating system, the 
load amplitude will increase for the 
same power input, since the natural 
frecuency decreases and approaches 
the exciting frequency. 


Fatigue curves are developed from 
load vs. cycles to failure data for the 
test specimens. At any given load 
which will produce failure, this failure 
will occur within a band of cycles 





called a scatter band. It has beg 


found desirable to develop this scatte 
band between 200,000 and 1,000,00) 
cycles from the point of view of accu 
acy, while still maintaining a shor 
test duration. 


Load adjustment is frequently m 
quired to produce failure in the & 
sired length of time. Once the loaf 
has been properly adjusted, a sufficient 
number of specimens are failed to* 
tablish accurately the endurance seat 
ter band. From these data and certai 
static physical properties of the spet 
men material, the maximum usabk 
load for the particular design teste 
can be determined. The weak spotsit 
the design, of course, are indicated 
the location of the failures produced. 


At the resonant frequency of the sé 
up shown here (81 cps.) 1,000.8 
cycles can be completed in only 4 
hours. This, of course, is a much® 
rapid accumulation of cycles tha 
would be realized in an engine; a@ 
cided advantage of this method @ 
testing. 


The test set-up shown above has beé 
used to develop compressive forces @ 
the test master rod of as high as 45,@ 
lb. Higher loads could easily hat 
been obtained, if desired, since the® 
brator force and acceleration were si 
well within the limiting values. 


Thus, the most important unknows 
of a new design may be defined até 
siderably less cost than would be 
curred should a faulty design be ei 
released to the field with resultant se 
ice failures; or inserted in a test 
gine and result in the engine’s dam 


Because of these and other ad 
tages described above, it is bel 
that this technique merits the attemt 
of product and test engineering gr 
who seek to gain advantage in tod 
increasingly competitive @ 
through lower costs and improved 
formance. 
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miniaturization of transducers 


for mobile applications 


N the human quest for the biggest 
l and the best, the area of transporta- 
tion has certainly not been neglected. 
Our fathers were able to extend this 
desire to modes of transportation, in- 
cluding the land and the ocean; and 
only within a recent period of some 
fifty years have we also conquered the 
air, The original forms of the vehicles 
used in these conquests were, indeed, 
crude and the conditions surrounding 
their operation extremely limited. The 
car of the early 1920’s was a stalwart 
vehicle, with the engine solidly bolted 
te the frame; the braking was the 
direct result of man’s effort against 
the brake band, and the steering was 
brute force against the wheel. Today, 
we have quite the opposite with the 
assistance of hydraulic, electric, and 
pneumatic devices to provide the force, 
and the human to provide the intellect. 
The human is rapidly approaching 
many of his limits. Progress has forced 
him to recognize this and develop de- 
vices that will act in his stead, provid- 
ing lower reaction times, more com- 
plicated controlling, greater memory, 
higher speed mental gymnastics, and 
others. A good example of this is the 
airplane as we see it today, embodying 
a large number of automatic devices 
which perform the functions much 
more rapidly and adequately than the 
pilot himself. The remaining opera- 
tion of the fighter pilot is to take off 
and land the aircraft, and even here 
the ground control approach systems 
take most of the question out of this 
operation, with fully automatic take-off 
and landing systems already in the 
trial phases today. The automobile is 
pushing toward higher performance 
and inclusion of turbine-powered en- 
gines for the car of tomorrow. Rail- 
roads are experimenting with turbine- 
powered engines, and nuclear power is 
being used to propel submarines. 

All this we take for granted, as the 
normal result of the continual forward 
march of our technology. Yet, in many 
ways this seemingly inexorable march 
would be a slow crawl, were it not for 
the advancement of the science of 
Measurement, especially the measure- 
ment of high speed phenomena under 
mobile conditions. 


_ 


Senior Application Engineer, 
Consol : epeenecseng Corporation, 
alif. 


Presented at the Instrument Society of Amer- 
ica’s First International Congress and Exposi- 
tion, Philadelphia, Pa., Sept. 13-24, 1954, 


See “Meet the Author”—Page 88 
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By Othmar W. Sailer* 


Originally, measurements were made 
by simple devices, such as the bourdon 
gage and the basic electric meter with 
calibration reference to physics stand- 
ards, such as the mercury manometer. 
Certain of the early units represented 
a fair degree of refinement in them- 
selves. Many of these basic principles 
are in use today, performing a valuable 
service with years of improvement and 
development behind them. 


Generally, these early devices were 
bulky, only semi-portable, and required 
a considerable degree of operator skill. 
Measurements under mobile conditions, 
especially those of high speed flight, 
require instruments of small size and 
light weight, at no sacrifice in accuracy. 
In many cases accuracies had to be 
improved, especially where the measur- 
ing instrument was part of an auto- 
matic control system. 


The present accentuation of the term 
“automation,” indicates this trend for 
ever improved systems. These auto- 
matic systems require inputs from the 
measuring device that are compatible 
with other data handling procedures. 
High speed computation and control is 
accomplished electrically in most sys- 
tems of this type. Therefore, an elec- 
trical signal representing the value of 
any measured quantity of interest is 
needed to start the chain of automa- 
tion. 


Instrument manufacturers and users 
have exerted a tremendous influence 
in providing devices which we know 
as transducers, pickups or pickoffs, to 
give this basic energy conversion from 
a physical phenomena to an electrical 
output. These pickups may take a 
very simple form, for example, the 
thermocouple, measuring quantities of 
a very basic nature, such as tempera- 
ture. On the other hand, they may be 
rather elaborate devices and measure 
conditions of turbidity, flow, and 
others. 


Classes of Measurements 


In measurement work in the field of 
transportation, the problems are cer- 
tainly encompassing and most challeng- 
ing. - Mobile instrumentation requires 
that tests be performed in all of the 
following three classifications: (1.) 
Laboratory tests on mobile equipment; 
basic research; component testing for 
basic development; (2.) Stationary 
testing of mobile systems under simu- 
lated environments; part testing or 


assembly tests on models or full scale 
units; (3.) Field testing in the actual 
surroundings under the true use con- 
ditions. 


To obtain the input devices that are 
best suited to the tasks described in 
the above conditions, complete knowl- 
edge of the test parameters is neces- 
sary. We must consider (1) the pheno- 
mena to be measured, and (2) the sur- 
rounding condition as it will affect the 
measuring device. 


The use of pickups in conditions 
found in Class 1 and 2 has been fairly 
well established and is developed to a 
high degree of refinement in technique 
and procedure. In the third category 
of mobile testing, we have the toughest 
adversary to our precise instrumenta- 
tion requirements and one of the areas 
for increased development. To obtain 
a general over-all accuracy of 1 percent 
in the laboratory type of testing is a 
general occurrence, but to duplicate 
this in mobile measurements is quite 
another thing. And as the energy trans- 
fer rates are increasing in higher 
speeds, higher temperatures, and 
higher accelerations, it is not only 
more difficult to obtain devices to meas- 
ure the basic phenomena under study, 
but also to obtain devices that reflect 
little or no effect from the other exist- 
ing phenomena surrounding the test 
conditions. This subject is one that is 
encountered more every day. The fol- 
lowing few notes will attempt to dis- 
cuss and offer suggestions on how to 
obtain the maximum, both result-wise 
and price-wise from the transducers 
and pickups presently available and 
under development for use in this field. 


Required Information 


When we consider the laboratory 
type of testing, our Classes 1 and 2, 
we encounter a number of basic ques- 
tions that must be answered. Some 
questions might be; what is the range 
of measurement, the over-all accuracy, 
the physical conditions, associated 
equipment, and the end information 
we want from this data. We then must 
add some additional questions to our 
list to include the more severe condi- 
tions that are encountered in the Class 
3 mobile applications. These conditions 
might include; the surrounding para- 
meters, limited size, weight, system 
components for mobile application, and 
field use problems. Here again, these 
mobile applications are more severe, as 
the duration of such active tests is 
limited; and are generally very costly, 
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requiring the maximum return of usa- 
ble data in the minimum of time. To 
do this, the human element is elimi- 
nated, particularly during the test 
period, as human errors are not pre- 
dictable and under pressure, which is 
generally encountered during an active 
test, are prone to be accentuated. Dur- 
ing tests encountered in this third 
class, namely, full scale active tests, it 
is imperative that only the necessary 
data be obtained to give the engineer 
the amount of information he needs. 
The data handling problem can easily 
become overbearing and uneconomical. 
When normal quantities of data are 
required, recorders such as the oscillo- 
graph provide excellent means of data 
gathering. However, where vast quan- 
tities of information are a must, tech- 
niques using a form of data recording 
and storage such as the magnetic tape 
combined with data editing on oscillo- 
graphic records provide a highly inte- 
grated and flexible system. 

The engineer must guard against the 
tendency to ask for test results far 
more precise from the pickup and 
measurement system than are neces- 
sary, or obtainable in the other areas 
of the over-all program. Generally, to 
obtain the equivalent system accuracy 
in a mobile application, the cost of the 
instrumentation will be higher than 
that of the comparable form of testing 
in a laboratory. The designer and using 
engineer must also maintain a prac- 
tical perspective in the matter of over- 
all precision, guarding against placing 
greater trust in a pickup of unknown 
constants while rejecting a more pre- 
cise unit whose correct and full speci- 
fications are available. 


Pickup Selection 


Following the decision of what phys- 
ical phenomena are to be measured, the 
engineer must determine the principle 
of the pickup to be used. It should pro- 
vide the optimum characteristics and 
compatibility with the environment 
and the remainder of the system, yet 
provide a simple and economic meas- 
urement device. As there are a large 
number of basic measurement prin- 
ciples, we will discuss only those of 
pressure, vibration, and acceleration as 
typical applications, but the techniques 
discussed apply generally to all types 
of pickups. In the selection of operat- 
ing principles for the pickups to meas- 
ure the phenomena we have discussed, 
there are a large number of choices. 
In many cases, units built by the user 
adequately perform the measurement, 
but generally are more expensive than 
those commercially available and con- 
sume a considerable amount of engi- 
neering, manufacturing, and proofing 
effort to perfect. Of those commercially 
available, we find that a few principles 
predominate, such as units using the 
potentiometer, variable reluctance, 
magnetic generator, variable capaci- 
tance, crystal or piezo-electric, and the 
strain gage mechanisms. In the pres- 
sure measurement areas, each of these 
principles has been applied, certain of 
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them exhibiting more favorable char- 
acteristics in one regard or another. 
One of the most versatile and common- 
ly used principles is that of the strain 
gage type, using the phenomena ot 
electrical resistance change as a func- 
tion of elongation of a fine wire. Many 
forms of this strain gage pickup are 
presently available, covering almost all 
of the pressure measurements required 
to date. Due to this high degree of re- 
finement, the principle is exceedingly 
well understood and perfected, and pro- 
vides a high standard of acceptability 
in the measurement field. In the area 
of vibration and acceleration measure- 
ments, the most often encountered 
principles are the magnetic generator 
and the crystal, both of which are self- 
generating units; and the strain gage 
and variable reluctance principles re- 
quiring external excitation. Of these 
four, the latter three are usually ac- 
celerometers, while the first is basically 
a velocity indicator from which dis- 
placement, frequency, and acceleration 
may be obtained. 


Error Contributing Factors 


As mentioned previously, the over-all 
accuracies that laboratory tests will 
provide are in the neighborhood of 
from 1% to 5 per cent for the nominally 
priced pickups and systems. If accura- 
cies of a higher degree are necessary, 
the cost of the recording instruments, 
the pickups, and their associated sys- 
tems becomes increasingly higher. The 
ability to attain these values is general- 
ly best under the laboratory conditions 
and most difficult in the mobile cases. 
It is, therefore, a logical goal to aim 
for the laboratory type of accuracy in 
a mobile application. To do this, a 
review of a few simple application 
techniques is in order. 

The first goal is to obtain a pickup 
which will give a high value of output 
and good accuracy to the basic pheno- 
mena to be studied. The corollary to 
this, our second problem, is to mini- 
mize all other effects on the pickup and 
system. Among these are external 
error contribution due to environment- 
al conditions, installation difficulties 
due to improper cabling, gaskets, 
adapters, disproportionate weight or 
excessive size. 

There are a certain few physical 
parameters that appear to be the larg- 
est contributors to these undesired ef- 
fects in both the measured and sur- 
rounding conditions. From noting most 
specifications these become readily ap- 
parent as follows: (1.) Temperature 
effects. (2.) Acceleration and vibration 
conditions. (3.) Frequency, amplitude 
and phase. (4.) Mechanical conditions 
of weight, size, material, and adapta- 
tion of pickups. (5.) Calibration tech- 
niques. 


Temperature Effects 


Here we have one of the greatest of- 
fenders to the over-all pickup accuracy. 
The temperature effects manifest them- 
selves in a number of ways, most of 





which are detrimental to data ace 

A simple example of this is the illustra, 
tion of an aircraft flying at a high ai 
tude and low speed at a temperature ¢ 
possibly — 50 F. It then rapidly accel. 
erates to a supersonic velocity at this 
same altitude with skin temperaturg 
in the area of + 250 F. Under they 
conditions, a pickup of rated presgyy 
measurement accuracy of J per cent jy 
the aircraft structure can have a tey 
perature error of some 15 per cent, dy 
to the temperature shift alone, if th} 
zero error is compensated to only jg 
per cent of full scale per F. In Noting 
the specifications for a pickup, a np 
ber of the parameters listed are dirgy 
effects of temperature. In the cage g 
the pressure pickup, zero shift, seng, 
tivity shift, and temperature limits ay 
usually specified. For the velocity pig. 
up, the sensitivity shift, damping, ay 
temperature limits are usually specifig, 
In the pressure pickups, the Zero shift 
a term indicating the magnitude of th 
pickup output with no pressure applig 
for a given temperature change may} 
in the order of from 0.05 to 0.01 je 
cent of full scale per degree F. Ty 
sensitivity shift, which is represent 
by the changing in sensitivity as a pe 
centage of full-scale sensitivity per un 
temperature change, also contribute 
to the displacement of the pressum 
output curve for the pickup. Superim 
posed on these are the mechanical drift 
rates, which may be caused by workin 
due to the temperature and pressum 
cycles as applied to the pickup. This 
mechanical drift may be quite sever 
if the pickup has not been properly 
aged. This phenomenon is generally 
of an exponential nature. 


To keep the temperature of the fluid 
to be measured within the limits of th 
pickup, a number of simple suggestions 
are offered. Most available transduce 
are capable of upper temperature limits 
in the vicinity of + 165 to +2508 
with a few high temperature unif 
available with internal cooling pr 
vision. In most cases, a short length 
of copper tubing between the high tem 
perature source and the pickup wil 
be sufficient to reduce the temperatut 
of the fluid within the pickup limits 
If higher frequency information is ne 
essary, this short length of tubing maj 
be of a larger diameter and have fii 
soldered to the exterior, or may bell 
the form of a tubing coil immersed # 
a water or air bath. In many cases, tht 
cooling problem is not too severe # 
the fluid does not move past the pickup, 
but is relatively stagnant. Once it la 
cooled to within the pickup limits, # 
will stabilize there if sufficiently ® 
mote from the radiation and condi 
tion effects of the hot materials. 





The effect of transient temperatur@ 
on the active face of the pickup is# 
complicated matter. This condition# 
encountered in many aircraft appli 
tions and other mobile tests. Here tt 





pickup body is stabilized at one te 
perature, and the surface of the a 
phragm, in either the flush mountilf 
or chamber type unit, is exposed # 
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temperatures in a 


widely differing 
transient condition. The resultant out- 


put from this varied temperature con- 
dition will reflect the uneven distribu- 
tion of temperature on the pickup, and 
may be obtained for pickup evaluation 
by a simulated test of the exact condi- 
tions. The term exact conditions is 
important, for total immersion of the 
pickup in an oven and then in a cold 
pox will not simulate the use condition 
of the aircraft wing mounting, provid- 
ing an approximation only. 


Controlled Temperature Environments 


Environmental temperature is a 
severe cause of error in many cases, 
put its effects are generally predictable 
from the values given in the specifica- 
tions for the zero and sensitivity shifts. 
The environmental temperature gen- 
erally changes at a rather slow rate 
and the errors resulting from a total 
immersion of the pickup in the media 
are predictable using the manufac- 
turer’s data. For mobile work, a num- 
ber of solutions to these environmental 
temperature shifts may be suggested. 
If the pickup can be maintained at a 
constant or relatively constant tem- 
perature, one of the greatest sources 
of inaccuracies is eliminated. This may 
be done in a very simple way, namely, 
that of environmental control using a 
small heated oven with a thermostat 
control. A typical application of this 
is shown in Figs. 1 and 2, where high 
over-all precision was necessary. This 
technique is used on model testing in 
a wind-tunnel, providing a high degree 
of flexibility and over-all accuracy with 
results superior to those obtained from 
the conventional mercury manometers 
used in tunnel work. This tempera- 
ture-controlled environment has the 
pickups mounted directly to a heavy 
metallic plate and houses some fifty 
miniature units plus one for the meas- 
urement of the absolute reference pres- 
sure. The tubing inputs appear at the 
top of each pickup chamber. The pick- 
ups are surrounded with an aluminum 
backing contacting the surface of the 
base plate between the pickups. This 
aluminum backing contains a group 
of strip heaters which are wired in 
series to about 20 per cent of their nor- 
mal rated voltage. The heat thus gen- 
erated is conducted to various contact 
points in the main plate and distrib- 
uted very evenly. With the strip 
heaters thermostatically controlled by 





two controllers, one set approximately 
10 F above the other as a safety shut 
off, the temperature variations may be 
controlled with +/ F. This type of a 
chamber completely eliminates the en- 
vironmental temperature effects and 
gives freedom from concern of those 
parameters associated with tempera- 
ture. In this case, the environmental 
chamber also acts as a reference mani- 
fold and provides a port to be connected 
to a vacuum system, or the tunnel 
which will be at the selected reference 
pressure. The electrical connections 
for these pickups are brought out 
through glass-pin terminals to stand- 
ard plugs for rapid connection. The 
whole unit is light in weight, compact, 
and simple to use and transport. It 
is constructed with shockmounts to 
eliminate any possible vibration errors. 
It is not particularly important what 
the exact stabilizing temperature is, 
but more that it is kept at a constant 
value. In many cases the use environ- 
ment in a mobile application will not 
be room temperature but will be a con- 
stant one that will lend itself to can- 
cellation of temperature effects near 
the peak values that can be arrived at 
during operation. A great deal of as- 
sistance in the control of temperatures 
may be contributed by the correct color 
of the housing, its location on the 
object under test, protection against 
direct air currents, and radiation from 
the sun. 

Care must also be taken in the phys- 
ical connection of the pickup in meas- 
uring pressure or vibration. In the 
case of vibration measurements, the 
sensitive axis of the pickup must be 
parallel to that of desired information. 
It must be located in a manner to min- 
imize the temperature effects, as de- 
scribed above, as these are also effec- 
tive in reducing the accuracy of a vi- 
bration measurement. In this case, the 
vibration measuring pickup may be 
located on a transite block or stand-off 
mount, sufficiently rigid to prevent os- 
cillations of the mount itself. 

A good example of proper application 
technique is shown in Fig. 3. Pan 
American World Airways, Pacific- 
Alaska Division, has developed this 
Propeller Balance Monitoring System. 
The vibration pickup is located at the 
front end of the engine and measures 
the actual propeller unbalance. The 
environmental conditions here are 
rather severe, as the plane may be on 
the ground with the sun radiating di- 





Fig. 3 


rectly on the pickup and a few minutes 
later be at — 30 F at a high altitude. 
The pickup is also undergoing severe 
engine accelerations which must not 
damage the unit, and must be filtered 
out of the resulting output signal. With 
this proper location and the rigid 
mount, the pickup does not see landing 
and take-off shocks as the pickup’s sen- 
sitive axis is horizontal. It also uses 
the proper amount of conducted and 
radiated temperature from the engine 
to keep it within its optimum operating 
temperature range for its fluid damp- 
ing. 


Acceleration and Vibration Conditions 


Acceleration response presents a 
problem in the application of pickups in 
mobile work. In the laboratory phases 
of testing, the conditions can exclude 
this problem. But, in the full scale 
action tests, accelerations are normally 
present and in many cases are present 
in rather large magnitudes. Here min- 
iaturization has paid off in greatly re- 
duced acceleration response character- 
istics. The basic law of F = ma, is 
effective and by reducing the mass of 
the moving portion of the pressure 
pickup to a minimum, the net force on 
the sensing element is reduced to the 
point where it will produce a negligible 
acceleration output. It was found that 
a miniature unit such as is shown in 
Figs. 4 and 5 would provide the most 
rugged and reliable unit with the mini- 
mum output due to acceleration. Typ- 
ical maximum values of acceleration 
response in the most sensitive axis are 
tabulated to indicate the values en- 
countered in this miniaturized pressure 
pickup in Fig. 6. 








Pressure 


Diaphragm 


+—— Ster Spring 





Spocer 





2 Active Strain 
Goge Arms 








2 Inective Strain 
Goge Arms 








SSS SS SS SANY 


Pin Connector 


Reference Port 


Fig. 5 


STATIC & VIBRATORY 
ACCELERATION RESPONSE 


Note: 


1. Values are less than those indicated for any 
pickup axis. 


2. Vibratory response to 2000 cps. 


Pressure 2 
Range Response 
per cent of 
full-scale 





Under a typical test condition such 
as would be encountered on components 
during a road test of an auto or a high 
speed test sled on a supersonic track, 
values of from 10 to 25 g are not un- 
common. The output from the con- 
ventional pickup is typically of the 
order of .2 per cent of full scale per g, 
which for twenty q’s would represent a 
4 per cent error. Where acceleration re- 
sponses can be kept down by a factor 
of ten, the effect of this vibration is 
viritually eliminated in the test. Both 
static and vibratory acceleration re- 
sponse must equally be considered. In 
the basic sensing element shown in Fig. 
6, the unique features of self-compen- 
sating effect for acceleration response 
and extremely low mass provide the 
answer to the problem. 


One method which is commonly used 
to reduce acceleration response is that 
of shock mounting of pressure pick- 
ups. Mobile applications usually limit 
the tolerated pickup size and weight. 
If the unit can be small and still per- 
form properly, an economic advantage 
is to be gained, as the shock mounting 
necessary can be greatly simplified and 
the same pickup adapts itself to almost 
all possible areas of application. When 
a number of measurements are to be 
made, weight and size become particu- 
larly important. 


Frequency, Amplitude, and Phase 


A number of papers have been pre- 
sented covering the information known 
to date on these subjects. Some of 
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these are listed in the bibliography at- 
tached. These will offer assistance to 
those confronted with the problems of 
determining the effect of the chambers 
and tubing connections in their pres- 
sure tests. In the area of vibration 
testing, the studies and techniques are 
fairly well established in measurements 
and calibration methods of about 2000 
cycles per second. 


In pressure studies, many users are 
concerned with quasi-static data only, 
and here chamber-type pickups with 
tubing connections do not present a 
major problem, except where a number 
of measurements are made in parallel 
and the line and manifold volumes af- 
fect the stablizing time of the system 
Care should be exercised in keeping 
the volumes of the various parallel sys- 
tems approximately the same, so they 
will stabilize in about the same time. 
When transient or higher frequency 
data are necessary, the use of a pickup 
with high natural frequency is impor- 
tant. A statement regarding the per- 
cent of critical damping is also neces- 
sary to make the pickup a usable de- 
vice. The single degree of freedom 
seismic equations apply and will indi- 
cate the usable frequency range for the 
pickup with its particular damping. 
This equation is presented in Figs. 7 
and 8, in graphic form. 


After the pickup use-frequency has 
been established, the user must deter- 
mine what response is necessary from 
his pickup and associated connections. 
In most cases, the errors introduced by 
the amplitude and phase distortions 
due to the connecting tubing and cham- 
ber of the pickup itself will further re- 
duce the usable frequency. This con- 
nection effect is generally difficult to 
analyze and is dependent on many fac- 
tors including line sizes, volumes, tem- 
peratures, gas or liquid involved, fre- 
quency and others. A typical series of 
experimental results obtained for vari- 
ous tubing connections is presented in 
Figs. 9 and 10. 


It is not uncommon for the engi- 
neers’ difficulties to arise from the in- 
abilities of the associated equipment to 
respond with flat characteristics to the 
frequencies in question. In fluid sys- 
tems, extreme care must be taken to 
remove all of the captive air in the 
lines. In the case of the pressure pick- 
up connections, care must be taken to 
minimize the amplitude error and 
phase angle displacements caused by 
tubing. In many mobile applications, 
it is imperative that the exact transient 
phenomena be measured. For example, 
a fuel pump or hydraulic system must 
reflect into the pickup the precise am- 
plitude and phase relationships that 
exist. This can best be accomplished 
by mounting a pickup in the line itself, 
requiring a minimum of volume change 
and fluid disturbance at the pickup 
measurement point. Figure 11 illus- 
trates a unit to meet this application in 
hydraulic lines. It fits directly into a 
standard 7’ fitting in the hydraulic line 
and may be removed following the 
completion of the test. 
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Mechanical Conditions 


Many of the factors in this area have 
been covered above. The advantage 
of reduced weight and size are geh 
erally desired by the user and are very 
often necessary so the vibrating sy 
tem will not be affected by a heavy 
vibration pickup or the addition of 4 
heavy pressure pickup increase the 
space or weight requirements. Mate 
rials are of no greater problem in the 
miniature pickup than in large, heavy 
units. The problems of application are 
usually greatly simplified due to the 
smaller mass and physical dimensions 

Most miniature pickups are inherent 
ly rugged devices. As they are pre 
cision instruments, users should ® 
aware of the few, simple rules assot 
ated with their application and care 
Handle any pickup as you would 4 
valuable watch, for it excels most 
watches in perfection and workmar 
ship! 

Very severe mechanical shocks # 
high-overpressures, in the pressuf 
pickup example, will impair the effet 
tiveness of the instrument. Proper aP 


plication techniques such as attack 
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Fig. 9 Legend: Transducer volume 0.09 cu, in.; 
Temperature 85 F; Mean pressure 20 psia; 
Air-filled lines. 


—— Tubing ID 0.186” (%” OD) 
-e-e-e- Tubing ID 0.069” (%” OD) 


Tubing ID 0.069” (%” OD) 
eccece Line length 7 ft. with indicated lengths 
of %” tubing attached 


ment to a smooth, properly dimen- 
sioned and prepared surface, external 
cable support to relieve stress at pick- 
up cable entrance, and proper soldering 
care, are some of these common every 
day rules, which, regrettably, are often 
overlooked and are the cause for num- 
erous failures, Results obtained from 
the installation are usually only as 
precise as the person applying the in- 
struments. 


Calibration Techniques 


There are three basic premises to ob- 
taining optimum results from pickup 
calibration. First, the manufacturers’ 
basic specifications and individual cali- 
bration sheet for the particular pickup 
should be as complete and technically 
as correct as possible. In most cases, 
the user does not have the elaborate 
facilities, testing techniques and time 
to obtain the basic pickup information. 
From this manufacturer’s information 
the engineer in his mobile application 
can obtain the preliminary accuracy 
limits. 

The second common method is the 
use of simulated calibrations. Ex- 
amples are, the calibrating resistor in 
one arm of a pressure pickup to dupli- 
cate a percentage of full scale output, 
or the calibration of the vibration 
meter and pickup individually. In the 
former case, there usually is a slight 
difference in the individual arms of a 
strain-gage bridge which will be re- 
flected in small errors in the use of 
calibration resistors, depending upon 
which arm of the bridge is paralleled. 
The third method, which is the most 
difficult, but the most satisfactory, is 
that of calibration of the actual sys- 
tem under conditions simulating field 
use. The calibration of a complete 
vibration measuring system on a shake 
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Fig. 10 Legend: Transducer volume 0.09 cu. 
in.; Temperature 85 F.; Mean pressure 20 
psia; Air-filled lines. 
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table, at the proper environmental con- 
ditions, will give the most meaningful 
check points and best over-all test re- 
sults. This type of calibration is most 
desired but usually is very difficult to 
perform. The reliance on the first and 
second methods of calibrations and 
manufacturers’ engineering integrity is 
most often encountered. 

It is interesting to analyze the devel- 
opment of the new pickups which are 
coming on the market. In almost all 
cases, units for field and laboratory 
testing of mobile equipment are of 
a small or miniature size. This is the 
result of not only the users’ demand 
for smaller and more precise instru- 
ments, but is the result of the perfec- 
tion of techniques and designs on the 
manufacturers’ part. It is also inter- 
esting to note that following the origi- 
nal development phase and manufac- 
turing release, the techniques in pro- 
ducing the miniature transducer im- 
prove to such a point that the original 
specifications, in many cases, may be 
upgraded, resulting in an even better 
unit. An example of this might be a 
statistical study of a production run 
of some 250 miniature pickups of the 
mobile application type described in 
this paper. The study indicated that 
all units falling within one standard 
deviation, that is, some 68.5 percent of 
the total group, had a linearity devia- 
tion of less than + % percent with 
their temperature coefficient improved 
by a factor of from 3 to 4 times the 
original prototype group. 

The progress that has been made in 
the development of miniature pickups 
by many of the manufacturers coupled 
with the skill of application and care 
in calibration of the system by the 
using engineer are reaping results. 
Problems are being solved that have 
prevented the results of our mobile tests 
from approaching those performed in 
our laboratories. This advance in skill 
and knowledge is increasing the 
amount of useful data obtained from 





Fig. 11 


the test that is required in future de- 
signs. This spells but one thing, 
greater profits through proper instru- 
mentation of our mobile applications. 
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A report on International Standards 
Work for 1954 by ASA showed the 
United States is still lagging far be- 
hind other countries. U. S. ranks only 
13th in international standards work 
among 34 national standards bodies 
which are members of the Internation- 
al Organization for Standardization 
(ISO). 
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concept and practice of co-ordinated control systems 


By S. W. J. WALLIS* AND R. F. C. SIMPSON** 


Development of a 
Co-ordinated System 


A two-stage, crude oil distillation 
unit was selected for detailed study of 
control methods, to assess the practi- 
cal application of qualitative measure- 
ment, and to provide some intermedi- 
ate steps to a master controlled unit. 
The selection of this unit rests pri- 
marily on the fact that it forms the 
main-spring of nearly every refinerv 
and provides a variety of products, 
which are drawn off to the required 
boiling rang? as a percentage fraction 
on crude charge. 


Examination of the true boiling 
point-volume percentage on _ crude 
curve, the ASTM end point curves and 
the relationships between cut point, 
specific gravity and viscosity con- 
firmed that the operation of the unit 
on a volume basis provides a suitable 
sensitive method of control. This basis 
also has the great advantage that it 
provides a number of similar control 
functions, which can be interlocked on 
a straightforward ratio or percentage 
basis. 


The measurement of specific gravity 
can be applied to all sidestream prod- 
ucts; and since the specific gravity- 
volume percentage on crude is a prac- 
tically linear relationship, a conven- 
ient method of quality scanning of the 
products is available. 


Unit Control on a Volume Basis 


The master controller is the crude 
charge meter, whose flow transmitter 
is arranged to reset the desired values 
of the product controllers to the cor- 
rect volume-percentages of the crude 
processed. 


An electrical control system was 
adopted, as it was found difficult to 
devise a simple pneumatic apparatus 
with the required percentage divider 
characteristics. 


The crude charge flow transmitter 
current is fed to its associated con- 
troller via a multi-point shunt, which 
is so arranged that adjustable contact 
arms (one for each product) can divide 
the current through the shunt into any 
desired proportion. Adjustable time 





*Chief Instrument Engineer, Anglo-Iranian 
Oil Co., Ltd., Beaufort House, Gravel Lane, 
London, E.1. England. 

**Development Engineer, =. E. Anderson, 610 
Fifth Avenue, New York, N. Y. 
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ca’s First International Instrument Congress 
& Exposition held Sept. 13-24, 1954 at Phila- 
delphia, Pa. This important paper is included 
in the 1954 Proceedings now in preparation for 
publication. 
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delay circuits are interposed between 
each amplifier and the controller to 
provide the means to balance the trans- 
fer lags in the columns so that a 
change or adjustment of product off- 
take does not upset equilibrium con- 
ditions in the plant. 

A time delay is also provided in the 
desired value circuit of the crude 
charge controller, which determines 
the rate of change in the plant input 
should an alteration in charge rate be 
made. 

Reflux rates are not critical in the 
sense that they must always be in 
exact ratio to overhead or a side 
stream product; and providing that 
the average rate is above the minimum 
required for good fractionation, and 
not high enough to reach an uneco- 
nomic loading on the heaters and 
columns, no resetting of the furnace 
outlet temperature controller is_ re- 
quired, because it is undesirable to 
make frequent changes to the heater 
outlet temperature. The reflux rate 
will vary as a function of the level in 
the accumulator, and comparison of 
the actual volume passed by the meter 
to the desired rate is made by totaliz- 
ing the flow and comparing the aver- 
age value with the desired rate at fixed 
intervals. 

If the rates are outside the pre- 
scribed limits, a stepwise correction 
is applied to the desired value of the 
heater temperature controller. 

The steam requirements for the 
strippers can also be set up in the 
same way as the product controllers 
and be linked in the co-ordinated 
system. 


System Proving and 
Trouble Shooting 

Co-ordinating and computing sys- 
tems require facilities for checking 
the over-all balance and ready detec- 
tion of faulty equipment. 

It is here that quality monitoring 
can be extremely useful because a 
change in quality of one product would 
affect all heavier products. Specific 
gravity detectors can be used for this 
purpose with the additional advantage 
that similar properties are being di- 
rectly compared. 


Control Data Presentation 
to Operators 

Our approach to this problem is for 
the instruments and control functions 
to be so disposed that they can be con- 
veniently and quickly scanned and 
operated by the man with overall re- 
sponsibility for the plant. 

Several panels on console form have 
been constructed on these lines. These 





panels, like the earlier graphic type, 
use indicators only in the diagrams 
Miniature recorders to show trends o& 
deviations are located on the Wings, 
while the flow measurements required 
for accounting are integrated ang 
totalized. Improvement in panel Tead- 
ability can be made by converting the 
standard control stations to operat. 
from a fiduciary mark; and to this 
end, circular scale indicators hay 
been altered to have the desired valy 
settings for any loading at 12 o'clock 
whilst edgewise instruments are a 
mid scale. Any deviation from the 
vertical position can be quickly o 
served, since the human eye is remark. 
able in its ability to detect misalign. 
ment from a known fixed point. 

This arrangement performs the fune 
tion of a scanner, is very simple, ani 
provides the operator with an instap 
taneous picture of plant stability. 

Flow totalizers required for account. 
ing purposes and any additional instry. 
ments deemed necessary by the operat. 
ing staff can be placed in any conven 


ient position in the control room. 0 


To carry out the centralization of 
essential controls to its logical con 
clusion, an operator should be provided 
with means to start, stop or change 
pumps without leaving the control 
room. 


Operating Experience with 
Electronic Process Control 
Equipment 


A process unit in the Llandarcy Re 
finery of the Anglo-Iranian Oil Com 
pany was equipped with electronic 
control and put into operation in 
September 1951. Details of this equip 
ment have already been described and 
published. The first cost of the instrr 
ments was 20 per cent higher than the 
equivalent pneumatic types, but this 
premium was largely offset by the 
facility of complete assembly and test 
ing of the control panel at the man 
facturer’s works, as well as low site 
material costs and fewer man hours 
required to complete the installation. 
The over-all installed costs compared 
favorably with those of a unit employ 
ing standard equipment. 


Conclusion : 


Experience with electronic instr’ 
ments has shown us that the co-ordit 
ated system outlined above is feasible 
and we believe that it will be a majof 
step in realizing a fully-automatie 
process. 
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SOLUTION CONCENTRATION CONTROLLER 


ERY little has been done to automatically control con- 

tinuous evaporators for concentrating solutions of chem- 
icals. Normally, there are two primary conditions, pressure 
and temperature, which affect the concentration of the final 
product. 

A control system was set up in which a pressure trans- 
mitter pneumatically set a temperature controller. With 
this system, the temperature recording controller did not 
give a straight line record for a given concentration. This 
changing temperature record proved confusing to the opera- 
tors even though the product concentration was constant 
because they were constantly referring to the temperature- 
pressure charts to determine that the evaporator effluent 
concentration was correct. Additional confusion resulted 
when it was desired to produce a different effluent concentra- 
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Figure 1. Concentration Control System 


tion. 

By a simple change in the existing instrumentation, shown 
in Figure No. 1, the recording temperature controller was 
converted into a recording concentration controller. This 
instrument gives a straight line chart record for a given 
concentration even though the evaporator pressure does 
change. 

The pneumatic set temperature controller was converted 
to a recording receiver controller. The outputs from the 
pressure and temperature transmitters were fed into an 
averaging relay which in turn was fed to the controller. 
Ranges of the transmitters must be properly chosen, so that 
the output of the averaging relay falls on the solution 
concentration curve. Suppose, for example, the evaporator 
is operating on a solution which has a linear pressure- 
temperature relation for various concentrations. (See Figure 
No.2). The temperature transmitter has a 3 — 15 psi air 
output over a range of 100-148° C. The pressure transmitter 
has a 3 — 15 psi air output over a range of 20-26” Hg. 
vacuum. The solution concentration range for the specified 
pressure and temperature ranges is 22% to 28%. For any 
point on any particular concentration line, the sum of 
temperature and pressure transmitted air pressures divided 
by two is a constant. Thus, the concentration recorder 
produces a straight line for any given concentration regard- 
less of temperature or pressure variations. 

The calibration of the concentration recorder can be 
only an approximation for most solutions because the 
Pressure-temperature curves for most solutions are not 
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Figure 2. Pressure Temperature Concentration Chart 


linear and do not have the same slope. However, the narrow 
span allows operable close calibration. 


DETECTOR FOR ORGANIC CHLORIDES 
IN CONDENSATE 


The power house in a chemical plant uses condensate 
returned from the various operating units as a large portion 
of its boiler feed water. A conductivity recorder to detect 
contamination in these condensate return lines is standard 
equipment. However, some of these contaminants are non- 
conductors and cannot be detected by the conductivity 
recorder. Chlorinated hydrocarbons fall into this category 
and cause considerable damage to the boiler. 

A thermal cracker, as shown in Figure 3, was constructed 
to decompose the organic chlorides and produce a conducting 
solution. A sample from the condensate return line is 
passed through a filter into a constant head device so that 
a small, but constant, portion of the sample can be with- 
drawn with minimum time lag. A flash evaporator vaporizes 
the sample into the cracking unit. Any organic chloride 
vapors are decomposed in contact with the hot quartz tube 
into hydrochloric acid and other products. The vapors from 
the cracking unit are condensed and the liquid formed 
allowed to flow over a conductivity cell. Concentrations as 
low as a few parts per million may be detected quite easily. 
Unfortunately, hydrocarbons that do not contain halogens 
in the molecule are not detected with this apparatus. This 
system has been in successful operation for a number of 
years. 








Figure 3. Detector for Organic Chlorides in Condensate 
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ence output will vary in proportion. ‘oe oe : oe ee ee I 
This circuit has sufficient output to 7 ri 
actuate an ordinary industrial record- ILFRED H. HOWE graduated from Wor. ; 
ing instrument. It is convenient to cester Tech in 1922 in Electrical Engineer- ’ 
provide the variable control in the ing, followed by two years in the Harvard Gradu- . 
cathode circuit so that individual dif- ate Business School. After a few jobs in the radio ; 
ferences in tubes and rectifiers can be and electrical industry, he went to work in 1927 1 
compensated. for the Atlantic Precision Instrument Company, | 
makers of industrial capacitance measuring equip- \ 
ment. In 1935 the company was sold to The Fox- 
boro Company, and he went along with it to Fox- 
boro. He started out as an engineer, was Assis- 0 
6SN7 tant Research Director and then Research Diree- y 
tor, and then two or three years back took over c 
O the title of Chief Engineer. 
2 Pp 
A Mr. Howe’s article starts on Page 77 ) » 
= 
& —_ tl 
a 5 Rigs = 
— Cua W. SAILER is a senior application engineer with Con- ‘ 
o- Fig. 1 solidated Engineering Corporation, Pasadena, Calif., designers and 
y manufacturers of electronic data processing and control instruments. 
With a B.S. degree in Electrical Engineering from University of 
A note about the use of dry-disc California, Berkeley, he is now working toward an M.B.A. at University 
rectifiers may be of interest. The small of Southern California’s School of Commerce. W 
‘ selenium rectifier units now popular Following his graduation from U.C. in 1943, he D 
for use in the repair of household served in the U. S. Army Air Force as an Airways ei 
radio receivers have been found suit- Communications Service specialist in the North cl 
able for this application. If a full- Atlantic area. As First Lieutenant he was active W 
wave bridge rectifier is not obtainable, in installation of direction finding and radar t 


the series type, having either five or 
six plates connected in series can be 
readily reassembled to form bridge 
type rectifiers as indicated in the dia- 
gram, Fig. 2. Ordinary filament trans- 


defense nets in Greenland, Newfoundland, and 
northern Canada, and supervised construction of 
GCA and radio range systems. In 1947, Mr. Sailer 
exchanged “brass” for “mufti” and became plant 
design engineer for Pacific Telephone & Tele- “ 














formers (117 volts to 6.3 volts at 1.5 graph Co., in southern California. Later moved L 
amperes) have been found completely to C. F. Braun & Co., Alhambra, chemical and tk 
satisfactory for use as output trans- petroleum refinery engineering and construction tt 
formers with these rectifiers. firm, where he was a job leader in electrical engi- se 
neering division. While at Braun, he was the West Coast recipient of 
A~C IN General Electric Company’s 1949 Planned Lighting Award for outstand- th 
ing design of an illumination plant for a major oil company. During 7 
€u-c in > Fs le: 1950-1951, he served as Los Angeles factory representative for Holoplane e 
Co. Inc., a New York lighting equipment firm, and later as instrumenta- 
tion engineer with U. S. Naval Ordnance Test Station, Pasadena. Joining 
BRIDGE RECTIFIER = HALF WAVE UNIT ansrees email CEC in 1952, as an application engineer specializing in electronic- - 
Fig. 2 electromechanical instruments, Mr. Sailer has become expert in dynamic ‘cs 
measuring and recording. Active in professional affairs, he is a member ) al 
*Electronic Engineering Consultant, 240-02 of the Los Angeles Secticn, ISA, and the Illuminating Engineers Society. 
ae ml aan nomen = He lives with his wife and two children in Arcadia, Calif. = 
S Wendt’ of atten of tevin The IBA Mr. Sailer’s article starts on Page 81 z 
Journal would be pleased to receive other sug- El 


gestions from its readers. 
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TESTING FLUORESCENT LAMPS WITH 
A VECTOR-SUM AMMETER 


N the testing of fluorescent lamps where the ballast 
l elements are all in a potted can or box, it is difficult to 
separate the total lamp current — the current traveling from 
one end of the lamp to the other inside the glass tube — 
from the relatively heavy current which heats the fi'aments. 
Bipin preheat lamps are operated with a starter which opens 
one side of the filament at each end of the lamp when the 
are current is established. Thus, the current in the are 
stream is the total operating current. But with the develop- 
ment of lamps where the filaments are continuously con- 
nected to their respective exciting windings, it has been 
difficult to determine the value of all of the currents. Figure 
1 shows what is involved, and it will be observed that the 
lamp current may flow back on either or both of the filament 
leads. 


It will be noted that the filament current circulates from 
one winding of the transformer to the filament and back, 
whereas the lamp current either goes out on both wires or 
comes back on both of them depending on the relative 
polarity. In any event, if we let F' be the filament current 
and L be the lamp current, and if we let K be the portion 
of the lamp current in one of the filament leads, we can say 
that one of the filament leads carries a current equal to 


(F + KL) amperes 
and the other filament lead carries a current equal to 
[F — (1 — K) L] amperes. 


If we take a moving iron a-c ammeter and, for the coil, 
wind on two wires in parallel, we can connect these two 
parallel wires into the circuit by putting one winding in 
each filament lead. If we do this so that the filament 
currents are traveling in opposing directions in these two 
windings, we have a magnetic field developed proportional 
to the difference of the expressions above, or, equal to 


(F + KL) — [F — (1 — K) L] amperes. 


Simple algebra will show that almost everything cancels 
out of this expression and we have a current left which is 
Lor the lamp current. More practically, we can simply say 
that the direction of the lamp current is such as to add in 
the two windings whereas the filament current direction is 
such as to cancel. 


Of course, as in all differential meters, it is important that 
the windings be heavy enough to carry the total current 
Without heating 2: that the meter mechanism be sensitive 
enough to operate on the differential. 


Such a-c differential ammeters are commercially available 
With full-scale values — equal to the effective sum of the 
currents in the two separate coils — of 0.5, 1.0, 1.5, 2 and 8 
amperes. Note that full-scale deflection will be had with 


_. 


This month’s contribution is reprinted from WESTON ENGINEERING 
NOTES, December 1954, written by J. H. Miller, Vice President, Weston 
Electrical Instrument Corp.. Newark, N. J. 
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Fig. 1. Connection diagram showing ballast at left supplying current 
to heat the two filaments on the opposite ends of the fluorescent lamp 
through the Vector-Sum Ammeter. 


currents of half these values in each winding applied simu- 
taneously. But the instruments will stand double the full- 
scale current in each winding indefinitely, the total instru- 
ment loss under these conditions being the order of about 
2.5 watts. 


These ammeters are called “Vector-Sum Ammeters” 
simply because they take cognizance of the vector summa- 
tion of the currents in the two filament leads and give a 
reading of the net lamp current. 


In similar fashion where net watt readings are required 
of the lamp energy, independent of the filament energy, use 
can be made of a wattmeter with two current coils having 
independent terminals. The current coils are connected in 
the circuit exactly as the ammeters with the potential 
system of the instrument connected across the length of the 
tube. Since most of these tubes are for high voltage, an 
appropriate potential range is, of course, required. It is of 
interest to note that with connections made correctly to 
read lamp energy, if we then reverse one of the current coil 
connections and shift the potential terminals so that the 
potential system — presumably on an appropriate low 
voltage range — is connected across the filament, we will 
then be reading the filament energy. Similarly, if the fila- 
ment watt value is taken for the filament at the other end 
of the tube, then the whole story is available as to the total 
watts in the system aside, of course, from the losses in the 
ballast. 


And where multiple tube ballasts are used to obtain phase 
differences and power factor correction, this method of 
testing appears to be the only one which will give the true 
wattage in each lamp, since the method of measurement is 
completely independent of the relative phase of the lamp 
current and the filament current. 
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by Morris G. Moses 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


“BLAST FURNACE EXPLORATION” 
T. W. Johnson and D. Meachen ; Research 
(London) Vol. 7—No. 9, pp 356-359, Sept. 
1954. Describes a technique for deter- 
mination of transit time of the gases 
through the furnace charge. Method in- 
volves the release of a pulse of radon in 
the neighborhood of the tuyere. The ar- 
rival of the pulse at the surface of the 
charge is detected by a modification of 
the proportional flow counter used in 
nuclear work. 

“NEW METHOD OF DETERMINING 
ULTRASONIC WAVELENGTH IN LIQ- 
UID” Nobiuyoshi Yamamoto; Rev. Sci. 
Instr. Vol. 25—No. 10, pp 949-950, Oct. 
1954. Application of an ultrasonic grat- 
ing to velocity of sound measurements in 
liquids. Principle used is slit-widening 
and connection of consecutive orders of 
the diffraction spectrum. 
“EQUIPOTENTIAL PLOTTING TABLE” 
E. B. Dahlin; Rev. Sci. Instr. Vol. 25— 
No. 10, pp 951-953, Oct. 1954. The ap- 
plication of painted electrodes on paper 
to indication and measurement of elec- 
trical field structures. Special attention 
is given to a discussion of paper quali- 
ties and conductivity conditions of the 


papers. 
“A MASS INDICATOR USING A VI- 
BRATING COIL MAGNETOMETER” 
V. J. Caldecourt and S. E, Adler; Rev. 
Sci. Instr. Vol. 25—No. 10, pp 953-955, 
Oct. 1954. Design of a vibrating coil 
magnetometer to provide continual indi- 
cation of magnetic field strength. Par- 
ticular application to a sector mass spec- 
trometer for obtaining visual mass indi- 
eation and spectra calibration in the mass 
range 2 to 400. 

“A SIMPLE HIGH-TEMPERATURE MI- 
CROWAVE SPECTROGRAPH” P. A. 
Tate and M. W. P. Strandberg; Rev. Sci. 
Instr. Vol. 25—No. 10, pp 956-958, Oct. 
1954. Design of a microwave absorption 
cell having a stainless steel wave guide 
equipped with a Stark septum and en- 
closed in a Vycor envelope. Electronic 
circuitry for furnace and temperature 
control is also included. 

“THIN WIRE THERMOMETER FOR 
RADIOSONDES” Jean Piccard, Harold 
Larsen, and John Blomstrand; Rev. Sci. 
Instr. Vol. 25—No. 10, pp 959-963, Oct. 
1954. A thin wire thermometer made 
from white gold wire for reduced radia- 
tion error work. Included is a descrip- 
tion of an internal vibration absorber for 
reducing wind action and gondola mecha- 
nism effects. 

“APPARATUS FOR X-RAY DIFFRAC- 
TION STUDIES OF METALS AND CON- 
TROLLED STRESS AT ELEVATED 
TEMPERATURE” L. S. Birks; Rev. Sci. 
Instr. Vol. 25—No. 10, pp 963-966, Oct. 
1954. Description of Geiger-counter x-ray 
spectrometer for dynamic study of phase 
changes and other phenomena in metals 
under controlled stresses at elevated tem- 
peratures. Applications include isother- 
mal and athermal transformation studies 
under tensile stress in pearlite, bainite, 
and martensite. 

“NEW DESIGN OF A VACUUM JACK- 
ET PRECISION COMBUSTION CALORI- 
METER” P. B. Aitken, Helen L. Boxall, 
and L. G. Cook; Rev. Sci. Instr. Vol. 
25—No. 10, pp 967-970, Oct. 1954. De- 
sign and operational] data on a vacuum 
jacket combustion calorimeter capable of 
giving individual results which deviate 
not more than 1.5 parts in 10,000 from 
a mean. 

“PHOTOELECTRIC COMPARATOR FOR 
MEASURING OSCILLOGRAMS” H. 
Bruce Phillips; Rev. Sci. Instr. Vol. 25— 
No. 10, pp 971-976, Oct. 1954. Device for 
measuring photographic oscillogram co- 
ordinates is detailed. The “middle” of a 
photographic line is defined and located 
with an error in the order of a few 
microns. 
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_ E GEODIMETER—AN ELECTRON- 
Cc 


‘EYE’ FOR MEASURING DIS- 
TANCES” C. E. Grandqvist; Tele-Tech 
Vol. 13—No. 9, pp 68-69, Sept. 1954. 


Description of a Swedish instrument de- 
signed for geodetic survey work. Device 
computes point-to-point distance by phase 
difference between transmitted and re- 
ceived light flashes. 

Trans. ASME, Vol. 76—No. 8, Nov. 1954. 
Entire issue is devoted to Frequency Re- 
sponse Symposium held Dec. 1953 and 
June 1954. Includes foreword and twenty 
papers. 

AUTOMATIC CONTROL IN THE IRON 
AND STEEL INDUSTRY” S. S. Carlisle. 
Trans. Soc. Inst. Technol. (London) Vol. 
6—No. 2, pp 46-65, June 1954. A review of 
British practice dealing with blast furnace 
and associated equipment, open hearth 
furnaces, gas producers and rolling mill 
machinery. Open hearth furnaces, mill 
furnaces, and strip gage measurement and 
control are discussed in some detail with 
suggestions for further development of 
measuring and control devices. 


-“KINEMATIC DESIGN APPLIED TO 


INSTRUMENTS” Trans. Soc. Inst. Tech- 
nol. (London) Vol. 6—No. 2, pp 66-82, 
June 1954. A discussion by students and 
practitioners of precise instruments on the 
advantages and limitations of the appli- 
cation of kinematic principles. Well il- 
lustrated. 

“ELECTRICAL TECHNIQUES IN MEDI- 
CINE WITH PARTICULAR REFER- 
ENCE TO THE MEASUREMENT OF 
PRESSURE AND STRAIN” C. N. Smith; 
Trans. Soc. Inst. Technol. (London) Vol. 
6—No. 2, pp 84-96, June 1954. Gives a 
listing of approximately 100 electro-medi- 
cal instrument applications. Discusses in 
some detail the application of pressure 
and strain instrumentation including (a) 
special devices and (b) modification of 
existing instrument components. 63 ref- 
erences. 

“PERSONNEL FACES CHALLENGE AS 
AUTOMATION GROWS” R. L. Wood- 
ruff; S.A.E. Jour. pp 17-18, Nov. 1954. 
Article based on S.A.E. Aeronautic Pro- 
duction Forum panel held April 1954. 
“SPECIAL OSCILLOSCOPE PROFILES 
IGNITION” E. A. Martin and J. H. 
Joffe; S.A.E. Jour. pp 24-26, Nov. 1954. 
Description of oscilloscope adapted for 
engine ignition studies. Each cylinder 
generates one line on ’scope allowing full 
width of cathode-ray tube for each line. 
Raster display illustrations are given for 
secondary voltage patterns and for faulty 
ignition and preignition. 

“ADVANCES IN CALORIMETRY” Sci- 
ence Vol. 120—No. 3127, pp 932-9365. 
Running account of 9th Annual Calori- 
metry Conference held September 17-18, 
1954, Schenectady, New York. Develop- 
ments discussed include high-precision 
bomb calorimetry, combustion heat sam- 
pling, cryostat design and calorimetry 
below one degree K, measurement of 
energy of recrystallization, and determina- 
tion of order of magnetic system. 


INDUSTRIAL SCALES” Steel Vol. 135— 
No. 22, pp 38-39, Nov. 29, 1954. Survey 
of use of industrial scales and various 
commercial applications such as batch- 
weighing and weighing during handling. 
“INERTIA OF ENERGY” Wallace Kan- 
tor; Amer. Jour. Phys. Vol. 22—No. 8, 
pp 528-541, Nov. 1954. Discussion of a 
concept which consolidates laws of con- 
servation of mass, momentum, and energy 
into one expression together with history 
of laws of conservation. 

“FINDING THE EXTERNAL FORCE” 
Thomas D. Phillips; Amer. Jour. Phys. 
Vol. 22—No. 9, pp 583-585, Dec. 1954. A 
lively discussion of ambiguity in the state- 
ment of Newton’s First and Third Laws 
of Motion as given in most introductory 
physics texts. 
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. “SHOCK WAVES IN GASES” w, ¢ 


Griffith and Walker Bleakney; Amer 
Jour. Phys. Vol. 22—No. 9, pp 597-612, 
Dec. 1954. Description of how shock 


waves are formed in gases and the nature 


of the shock wave itself. Shocks in re 
flection, refraction, and diffraction are 
discussed. Results for shocks in reg} 


molecular gases are given showing re 
laxation effects. 

“SOME PROBLEMS OF OPTIMUy 
SAMPLING’’ Paul N. Somervyilie: 
Biometrika Vol. 41—Parts 3 & 4, pp 499. 
429, Dec. 1954. A mathematical diseyg. 
sion relating optimum sample size to cost 
of sampling and subsequent application 
of decision following sampling technique, 
“TWO PROBLEMS IN SETS OF MEAs. 
UREMENTS” M. G. Kendall; Biometrikg 
Vol. 41—Parts 3 & 4, pp 560-564, Dee, 
1954. Discussion of two mathematica! 
problems relating to editing and interna] 
consistency of a set of measurements, 
“O-RING SANDWICH MAKES A Ma. 
NOMETER FOR HIGH PRESSURES” 
Roy D. Peak; Chem. Engng. Vol. 6]— 
No. 12, pp 212-214, Dec. 1954. Details 
of design and_ construction for high 
pressure low-differential manometer, 
“ACCURATE WAY TO MEASURE 
FLOW WITH WEIRS IN OPEN CHAN. 
NELS” Leonard Steber. Chem. 

Vol. 61—No. 12, p 214, Dec. 1954. Note 
on use of liquid level controller as a flow 
measuring element in a weir. 
“EASY-TO-BUILD LIQUID CUT-OFF 
MAKES SCALE AUTOMATIC” Burton 
H. Sanders; Chem. Engng. Vol. 61—No, 
12, p 214, Dec. 1954. Scheme for batch. 
weighing using mercury’ switch and 
solenoid valve to cut off flow when a bal- 
ance arm is tipped. 

“THE QUASI-PEAK VOLTMETER” ¢, 
W. Frick; Commun. & Electronics 
(A.LE.E.) No. 15, pp 417-425, Nov. 1954, 
Basic circuit considerations for a volt 
meter with characteristics such as those 
of a peak-reading voltmeter for pulsating 
voltage, but which does not register true 
peak values. Concept of pulse response 
is discussed and interrelation to pulse 
shape and pulse repetition rate is shown. 
“AN OPERATIONAL-TYPE MAGNETIC 
AMPLIFIER FOR AIR-BORNE SERVO- 
CONTROL SYSTEMS” R. M. Hubbard; 
Commun. & Electronics (A.LE.E.) No. 
15, pp 425-430, Nov. 1954. Description 
of versatile, reliable, operational com- 
ponent for a low level] servo-control sys 
tem. Use of 900-cycle power source with 
output powers of the order of 100 milli- 
watts and power gains or 200 to 300 are 
typical design centers. Winding and con- 
structional data are given in detail. 


. “MAGNETIC FREQUENCY MULTI 


PLIERS” L. J. Johnson and S. E. Rauch; 
Commun. & Electronics (A.1.E.E.) No. 15, 
pp 448-452, Nov. 1954. Rectangular loop 
core materials yield a_ significant per 
centage of high harmonics when operating 
across knee of saturation curve. 

is development of efficient magnetic fre 
quency multipliers. Design theory is 
oughly expounded, together with discus 
sion of wave form, core materials, load- 
ing effects, removal of undersirable har 
monics, efficiency, and regulation. 
“ACCURATE TACHOMETRY METHODS 
WITH ELECTRONIC COUNTERS” J. &. 
Shulman; Commun. & Electronics (Al 
E.E.) No. 15, pp 452-456, Nov. 1954 
Modifications to high speed neon @ 
counters lead to measurement of inter 
vals of time to an accuracy of plus of 
minus 10 microseconds. Measured time 
interval is displayed to nearest hund 
thousandth second in three tacho 
applications (1) time interval (2) direc 
reading with mechanical multiplier and 
(3) direct reading with electronic mult 
plier. 

“NETWORKS FOR DIGITAL-TO-AN‘ 
LOGUE SHAFT-POSITION TRANSDU 
CERS” S. J. O’Neil; Commun. & 
tronics A.I.E.E.) No. 15, pp 456-466, Nov. 
1954. Design of electrical networks 
produce voltages which are approxi 
two phase or three phase sine functieg’ 
of a binary digital number. Output 
ages are applied to stators of resolvers of 
synchros which are used to establish & 
shaft position proportional to —_ 
digital number. Numerous schematic 
grams are presented. 

“MAGNETIC AMPLIFIERS WITH 0 
DUCTIVE D-C LOAD” H. F. — 
Commun. & Electronics (A.LE.E.) 
15, pp 466-475, Nov. 1954. — Ad 

of possible mechanisms causing instabill 
in magnetic amplifiers with inductive 
load. Effects of load inductance on cF 
trol characteristic, wave shape La 


currents, exciting and saturation 
are among design parameters d 
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“ NALOGUE COMPUTER FOR 

=. (AN OMATIC DETERMINATION OF 
SYSTEM SWING CURVES” D. W. C. 
Shen and S._Lisser; Commun. & Elec- 
tronics (A.LE.E.) No. 15, pp 475-483, 
Nov. 1954. Paper describes design fea- 
tures of a 10 ke network analyzer in 
which computing elements are incorpo- 
rated in the feedback loop. Electric 
power output is related to phase shift in 
such a manner that dynamic representa- 
tion for transient-stability solution can 
be obtained on the analyzer itself. 

164 “STABILIZED POWER SUPPLIES FOR 

“INSTRUMENT APPLICATIONS” W. G. 

W. R. Clark, F. H. Krantz, and 
A. J. Williams, Jr.; Commun. & Elec- 
tronics (A.LE.E.) No. 15, pp 484-489, 
Nov. 1954. Discussion of factors affecting 
stability of power supplies. Several 
schemes are given which utilize voltage- 
sensitive bridges and differential d-c con- 
trol amplifiers. Circuit diagrams and 
critical constants are included. 

165. “AUTOMATIC PERCUSSION WELD- 
“ING” A. L. Quinlan; Commun, & Elec- 
tronics (A.IL.E.E.) No. 15, pp 561-565, 
Nov. 1954. Description of a machine for 
automatic percussion welding of contact 
blocks to a wire array which forms part 
of a wire spring relay. Advantages of 
percussion welding such as fast welding 
time, lower currents, and better align- 
ment are cited. 

166. “DIFFERENTIAL PHASE AND GAIN 
MEASUREMENTS IN COLOR TELE- 
VISION SYSTEMS” H. P. Kelly; Com- 
mun. & Electronics (A.I.E.E.) No. 15, 
pp 565-569, Nov. 1954. Description of 
testing equipment and application to color 
television circuits. Components include 
luminance signal generator, sync gen- 
erator, color carrier generator, and sim- 
ulated transmitter-receiver sets. Defini- 
tion of coler television terms are given. 

167. “DERIVATIVE - CONTROLLED MAG- 
NETIC AMPLIFIERS” A. D. Schnitzler ; 
Commun. & Electronics (A.1.E.E.) No. 
15, pp 569-576, Nov. 1954. Description of 
high-gain fast-response drift-free mag- 
netic amplifier for operation with low- 
level low-impedance signal sources such 
as thermocouples. Characteristics include 
input increasing as square of number of 
turns in control winding. Response time 
of 1 to 2 cycles, voltage gain of 700, and 
power gain from 10,000 to 105,000 on 
source impedance of 5 ohms are features. 

168. “AUTOMATIC FREIGHTYARD SHUF- 
FLES CARS QUICKLY YET GENTLY” 
Control Engng. Vol. 2—No. 1, pp 29-37, 
Jan. 1955. Description of a new com- 
puter-controlled system for automatically 
switching freight cars in a classification 
yard. Speed control and switching con- 
trol circuits are described in elaborate 


Amey, 


detail. 
169. “COORDINATE CONTROL ENGINEER- 


ING WITH PROCESS DEVELOPMENT” 
G. H. Burnett; Control Engng. Vol. 2— 
No. 1, pp 38-41, Jan. 1955. Four case 
histories given for coordinating control 
and instrumentation at various stages in 
process design. Specific cases covered are 
(1) rapid chemical reaction (2) delayed 
non-linear reaction (3) automatic dilution 
station and (4) process alteration for 


control. 
10, “ELECTRONIC COUNTING MOVES IN- 


TO CONTROL” James D. Fahnestock ; 
Control Engng. Vol. 2—No. 1, pp 42-47, 
Jan. 1955. Five application studies are 
given to help the instrument and control 
engineer put electronic counting to work. 
Strip mill control, automatic speed con- 
trol, digital shaft synchronization, zone 
classification, and multichannel counting 
are described as well as seven points in 
the specification of a counter. 


171, uot, TO OPERATE A TWO-PHASE 


TOR FROM A_ SINGLE-PHASE 
SOURCE” K. Burian and T. Bottis, Con- 
trol Engng. Vol. 2—No. 1, p 48, Jan. 
1955. Graphical and schematic data, in- 
cluding formulae, for capacitor phase 
shift equivalent operation of two-phase 
motors on single-phase a-c. 


Mm. “BASIC BOOKS FOR YOUR CONTROL 


ENGINEERING LIBRARY — PART III” 

J. Higgins; Control Engng. Vol. 
2—No. 1, pp 57-62, Jan. 1955. A bibli- 
graphical discussion of books in the 
numerical analysis and computer field. 


72 references with brief abstracts in- 
cluded 


Mm. CLOCKWORK TORQUE AMPLIFIER 


ATES DISCREETLY” Raymond N. 
Auger; (ntrol Engng. Vol. 2—No. 1, p 
$8, Jan. 1955. Description of an ampli- 

ving no standby power drain and 
& digital output of an average error. 

t shaft always stops at points cor- 
Tesponding to ratchet teeth making full- 
number counter display and exact switch 
Totation position possible. 
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180. “AN 


174. “RADIATION PYROMETER SENSITIVE 


TO FREEZING WAVES” Fritz Lieneweg 
and Alfred Schaller; Control Engng. Vol. 
2, No. 1, pp 64-65, Jan. 1955. A German 
radiation instrument is described for 
measuring temperatures as low as 250° C. 
Employing a thin plastic foil to pass 
heat frequencies and minimize air cur- 
rents, the unit is a modification of the 
Fery pyrometer. 


175. “MECHANICAL INTEGRATORS CON- 


TROL TORQUE SPEED” Lester E. 
Keene; Control Engng. Vol. 2—No. 1, 
pp 65-70, Jan. 1955. Description of sensi- 
tive and rugged high-speed film transport 
system for accelerating 400-ft. reel of film 
to speed of 100 in./sec/ in 0.3 sec., main- 
taining accuracy of plus-or-minus 2 per 
cent, and holding nearly constant film 
tension. 


176. “AIRCRAFT SWITCH TESTING” T. R. 
P. 


Stuelpnagel and Dallas; Elec. 
Engng. Vol. 73—No. 12, pp 1074-1079, 
Dec. 1954. Outline of factors to con- 
sider in selection of switches for air- 


craft service. Insulation, peak voltage 

transients, switch mechanisms, and in- 

ductive load simulation are dealt with in 
detail. 


great 
177. “PRECISION HIGH-CURRENT COM- 


PUTER POWER SUPPLIES” A. B. Ros- 
enstein; Elec. Engng. Vol. 73—No. 12, 
p 1080, Dec. 1954. Description of high- 
current precision d-c power supplies de- 
veloped especially for computers. Unique 
feature is high-current magnetic-ampli- 
fier-controlled selenium rectifier with re- 
sponse of an electronic supply and still 
possessing mechanical ruggedness of mag- 
netic amplifier. Regulation to plus-or- 
minus 0.15 per cent under dynamic con- 
ditions and one-sixth cycle power response 
are highlights. 


178. “DEMONSTRATION OF THE PRINCI- 


PLES OF THE ULTRASONIC FLOW- 
METER” R. C. Swengel, W. B. Hess, and 
S. K. Waldorf; Elec. Engng. Vol. 73— 
No. 12, pp 1082-1084, Dec. 1954. Large 
volumes of a liquid can be measured with 
high sensitivity by transmitting ultra- 
sonic waves upstream and downstream 
between two fixed transducers. A test set- 
up is described which employs common 
electronic and mechanical components, and 
a simplified flow velocity formula is given. 


179. “A NEW ELECTRICAL HYGROMETER” 


W. C. White; Elec. Engng. Vol. 73—No. 
12, pp 1084-1087, Dec. 1954. Details of 
a chemically-saturated alumina core pri- 
mary element for humidity measurements. 
Element functions on 120 volts a-c, and 
has output sufficient to operate high- 
impedance relay in humidity range of 20 
to 100 per cent. 

IMPROVED WIDE-RANGE AD- 
JUSTABLE-SPEED DRIVE” A. G. Con- 
rad, A. R. Perrins, and R. R. Shank. 
Elec. Engng. Vol. 73—No. 12, pp 1089- 
1091, Dec. 1954. Description of adjustable- 
speed drive utilizing d-c series generator 
driving a d-c series motor. Speeds as low 
as 10 rpm are possible and ratio of maxi- 
mum to minimum speed is in the order 
of 100 to 1. 


181. “THE MAXIMUM RESPONSE RATIO 


OF LINEAR SYSTEMS” P. E. Pfeiffer; 
Elec. Engng. Vol. 73—No. 12, p 1093, 
Dec. 1954. A mathematical and graphical 
discussion which attempts to answer the 
question of maximum amplitude obtain- 
able in a linear time-invariant transmis- 
sion or control system subjected to limited 
amplitude inputs. 


182. “AN ALPHA PLOTTER FOR POINT- 


CONTACT TRANSISTORS” T. P. Syl- 
van; Elec. Engng. Vol. 73—No. 12, pp 
1094-1098, Dec. 1954. Description of a 


test set for showing a plot of transistor 
alpha versus emitter current. Apparatus 
consists of two oscillators, voltage sup- 
ply, high-pass and low-pass filters, ampli- 
fier-detector, and oscilloscope output. 


183. a. So BROADCAST RECEIV- 


RS” A. P. Stern and J. A. Raper; Elec. 
Engng. Vol. 73—No. 12, pp 1107-1112, 
Dec. 1954. Discussion of the factors in 
the design of transistor circuits such as 
i-f amplifiers, r-f amplifiers, audio ampli- 
fiers, local oscillators, and a.g.c., and 
description of circuit combinations for 
receivers. 


184. “MAGNETIC CHARACTERISTICS OF 


CORES IN AMPLIFIERS” R. W. Roberts; 
Elec. Engng. Vol. 73—No. 12, p 1114, 
Dec. 1954. Test method for measuring 
core characteristics under conditions ap- 
proximating those in a_ self-saturating 
amplifier. 


185. “A SURVEY OF MAGNETIC RECORD- 


ING” S. J. Begun; Elec. Engng. Vol. 73— 
No. 12, pp 1115-1118, Dec. 1954. Discus- 
sion of the magnetic recording art. High- 
lights are magnetic heads, recording and 
reproduction of wide-band frequency phe- 
nomena, and magnetic pulse recording. 
11 references are given. 


186. “CABLE PULLING 


4 


187. 


188. 


189. 


190. 


191. 


192. 


193. 


194. 


195. 


196. 


197. 


TENSION IN 
DUCTS CALCULATED BY SIMPLIFIED 
METHOD” Donald W. Bosworth; Elec. 
Wild. Vol. 142—No. 24, pp 152-153, Dec. 
13, 1954. A nomographic approach to 
the problem of cable pulling tension for 
straight and curved duct sections. Param- 
eters include weight of cable, coefficient 
of friction between cable sheath and duct 
material, and allowable tension (psi) at 
attachment point. 

“DISTRIBUTION NEEDS FASTER 
BREAKERS” Chase Hutchinson; Elec. 
Wild. Vol. 143—No. 1, pp 25-27, Jan. 3, 
1955. Some factors in design of faster 
circuit breakers for faults in the 50-100% 
interruption-rating ranges. Current 
squared times the time required for a 
given temperature rise is mentioned as 
a threat to strength of conductors. 
“RECORDER-CONTROLLED AUTO- 
MATIC MACHINE TOOLS” E. W. Leaver 
and G. R. Mounce; Electronics Vol. 27— 
No. 11, pp 124-128, Nov. 1954. An en- 
gine lathe is automated by utilizing two 
channels of magnetically-stored informa- 
tion. One channel provides carriage feed 
and second channel provides cross feed. 
Synchros furnish error correction and 
multichannel operation for additional 
functions is discussed. 

“FEEDBACK SIMPLIFIES TRANSIS- 
TOR AMPLIFIERS” Stanley Schenker- 
man, Electronics Vol. 27—No. 11, pp 
129-131, Nov. 1954. Description of de- 
generative feedback shunting output of 
voltage amplifier stage. Method elimi- 
nates use of grounded-collector stages and 
interstage transformers. 

“IRON CORE TRANSFORMERS RUN 
SMALLER AND HOTTER” Frank Rock- 
ett; Electronics Vol. 27—No. 11, pp 136- 
142, Nov. 1954. Fifth part in a series 
on component trends. Describes advances 
made in new core materials, encapsula- 
tion, and insulation together with new 
construction techniques allowing use of 
small iron-core parts which operate over 
higher ambient temperatures. 

“DECADE COUNTER TUBE FOR AC- 
COUNTING MACHINES” R. B. Koehler 
and R. K. Richards; Electronics Vol. 27— 
No. 11, pp 151-153, Nov. 1954. Construc- 
tion and basic circuit data are given for 
a 9%-pin miniature gas-discharge tube 
which acts as decade counter. Count 
speeds up to 2,000 pulses per second are 
possible and life tests show reliable use 
above 17,000 hours. 

“UHF METER MEASURES LOW 
POWER LEVELS’ R. L. Bailey and J. B. 
Quirk; Electronics Vol. 27—No. 11, pp 
159-161, Nov. 1954. A _ coaxial design 
indicator is described for frequency range 
400-900 mc and power levels of 10-100 
microwatts. Insertion loss of less than 
0.8 db, load-line matching and uhf re- 
ceiving tube gain are discussed. 
“PHOTOELECTRIC D-C CHOPPER FOR 
GUIDED MISSILES” J. Schwartz and 
R. Solomonoff; Electronics Vol. 27—No. 
ll, pp 162-163, Nov. 1954. An optically- 
driven miniature chopper converts high- 
impedance millivolt signals to a-c for air- 
borne d-c analog computers. Light source 
is neon tube, modulating frequency is 400 


cps. 

“RELIABILITY CHECK LIST FOR 
ELECTRONIC EQUIPMENT DESIGN- 
ERS” U. S. Navy; Electronics Vol. 27-- 
No. 11, pp 176-178, Nov. 1954. A list of 
one-hundred points that technical person- 
nel and others engaged in _ electronic 
equipment design should consider when 
planning gear for the armed forces. Sev- 
eral of the required points can be applied 
profitably to commercial products. 
“HANDBOOK ON HIGH VELOCITY 
AIR DISTRIBUTION” C. Milton Wil- 
son; Heat. Piping & Air Cond. Vol. 26- 
No. 11, pp 94-108, Nov. 1954. Discussion 
of fundamental pressure-velocity relation- 
ships in duct systems and sizing of high- 
velocity ducts by equal friction, static 
regain, and total friction methods. De- 
tails of sound-trapping are also included. 
“SPECIAL INSTRUMENTS FOR THE 
STEEL INDUSTRY” W. A. Black; In- 
struments & Automation Vol. 27—No. 11, 
pp 1786-1791, Nov. 1954. Discussion of 
ultrasonic methods of crack detection and 
thickness determinations, x-ray thickness 
gages, stress, strain, and torque controls, 
seam-depth indicators, and weighing tech- 
niques common to steel mill practice. 
“MEASUREMENT TECHNIQUE FOR 
HIGH VACUUM” Kenneth Roach; In- 
struments & Automation Vol. 27—No. 11, 
pp 1792-1794, Nov. 1954. Description of 
vacuum measurements based on two gen- 
eral techniques (a) mean-free-paths or 
collision-type and (b) number of gas 
molecules, or pressure-type. Methods are 
given for choosing proper vacuum gage 
based on cost, range, reading method, 
and accuracy desired. 
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Is Your Company Exhibiting 
at the ISA Show in Los Angeles 


Sept. 12-16, 1955 


Abbott Instrument & Eng. Co. 
Allegany Instrument Co. 
American Cystoscope Makers, 
Inc. 
American Instruments Co. 
American Laubacher Co. 
American Meter Co. 
American Phenolic Corp. 
American Recording Chart Co. 
Ampex Corporation 
Analytical Measurements, Inc. 
Anders-Lykens Corporation 
H. Reeve Angel & Co., Inc. 
The Annin Company 
Applied Research Labs. 
Assembly Products, Inc. 
Associated Research, Inc. 
Automatic Electric Sales Corp. 
Automatic Switch Co. 
Automatic Temperature 
Control Co., Inc. 
Bailey Meter Co. 
Baker Company 
Barber-Colman Company 
Bar sda!e-Meletron 
Barton Instrument Co, 
Beckman Instruments, Inc. 
Arnold O. Beckman, Inc. 
Bendix Aviation Corp. 
Benson-Lehner Corp. 
James G. Biddle Co. 
B-I-F Industries, Inc. 
J. Bishop & Co., 
Platinum Works 
Biack, Sivalls & Bryson, Inc. 
Bourns Laboratories 
Instrument Sales Corp. 
Brailsford & Co., Inc. 
The Bristol Company 
Brooks Rotameter Co. 
Brush Electronics Co. 
Buffalo Meter Co. 
Burgess Battery Co. 
Burroughs Corporation 
Burton Manufacturing Co. 
Byron-Jackson Co. 
Central Scientific Co. 
Century Geophysical Corp. 


hee demand for booth space continues to be high. It is 
evidence of the market potential which exists at an ISA 


show, particularly on the West Coast. 


There are a limited number of booths still available. 


Now is the moment to wire your space request to Fred J. 
Tabery, ISA Exhibit Manager, 3443 So. Hill Street, Los 
Angeles 7, Calif., or phone Prospect 6126 


These 216 companies have already taken booth space. 
us add your name to the list. 
an expected attendance of over 20,000 


Chemiquip Co. 

Cinema Engineering Co. 

Coleman Engineering Co., Inc. 

Collins Microflat Co. 

Commercial Research 
Laboratories, Inc. 

Cono.iow Corporation 

Consolidated Engineering 
Corp. Inc. 

(CEC Instruments) 
Continental Equipment Co. 
Control Engineering Corp. 
Control Products, Inc. 

R. W. Cramer Co., Inc. 
Crosby Steam Gage & Valve 
Company 
George W. Dahi Co. 
Daniel Orifice Fitting Co. 
The Daven Company 
Davidson Mfg. Co. 
Joe Davidson & Associates 
The Davies Laboratories, Inc. 
Daystrom Instruments 
Detectron Corporation 
Devicengineering 
DeZurik Shower Co. 
Wilbur B. Driver Co. 
Durant Mfg. Co. 
Eagle Signal Corp. 
Eastman Kodak Co. 
Edin Co., Inc. 
Thomas A. Edison Co. 
Electromec, Inc. 
Electronic Associates, Inc. 
Electronic Tube Corp. 
Elgin Metalformers Corp. 
Encyclopaedia Brittanica 
Endevco Corporation 
Esterline-Angus Co., Inc. 
Farnsworth Electronics 
Farris Engineering Corp. 
J. W. Fecker, Inc. 
Federal Tele. & Radio Co. 
Felts Corporation 
(Microdot Division) 
Fenwal, Inc. 
Fischer & Porter Co. 
Fisher Governor Co. 


Fiexonics Corp. 

Fluor, Inc. 

Foster Engineering Co. 
The Foxboro Co. 

R. P. Gal.ien & Son 
General Controls Co. 
General Electric Co. 
Genisco, Inc. 

G. M. Giannini & Co., Inc. 
The Goldak Company 
Goodyear Aircraft Corp. 
Gulton Mfg. Co. 

W. & L. E. Gurley 
Hallikainen Instruments 
Hamme!-Dahi Co. 
Hammariund Mfg. Co., Inc. 
Hankison Corporation 
Hathaway Instrument Co. 
A. W. Haydon Company 
Kari Heitz, Inc. 
Hills-McCanna Company 
Hoke, Inc. 

Hygrotester, Inc. 


The Imperial Brass Mfg. Co. 


Industrial Engineering Corp. 
Industrial Instrument Corp. 
Industrial Laboratories, 
Pub. Co. 
Industrial Timer Corp. 
Illinois Testing Laboratories, 
Inc. 
Instrof Incorporated 
Instron Engineering Corp. 
Instruments Publishing Co. 
J-B-T Instruments, Inc. 
Jensen Instrument ©o. 
Jerguson Gace & Valve Co. 
Jordan Regulator Corp. 
W. A. Kates Company 
Kave Development Co. 
Kellogg Switchboard & 
Supply Co. 
The C. M. Kemp Mfg. Co. 
Kieley & Mueller, Inc. 
Kollmorgan Optical Corp. 
K ybernetes Corp. 
Leeds & Northrup Co. 
Leslie Co. 


Librascope, Inc. 

Liquidometer Corp. 

McGraw Hill Publishing Co., 
Inc. (Control Engineering) 

Magnetrol, Inc. 

William 1. Mann Co. 

Manning, Maxwell & Moore 

Marshalitown Mfg. Co. 

Mason-Neilan Regulator Co. 

MB Manufacturing Co., Inc. 

Measurements Corporation 

The Mercoid Corporation 

Meriam Instrument Co. 

Midwestern Instruments 

William Miller Instruments 

Milton Roy Co. 

Mine Safety Appliances Co. 

Minneapolis-Honeywell 
Regulator Co. 

John R. Monsell Co. 

Samuel Moore & Company 

Moore Products Co. 

F. L. Moseley & Co. 

New Hermes Engraving 
Machine Corp. 

North American Aviation, Inc. 

North American Philips Co. 

Offner Electronics, Inc. 

Palmer Thermometers, Inc. 

Panellit, Inc. 

Penberthy In'ector Co. 

The Perin-Eimer Corp. 

Per“in Enaineering Corp. 

Perlmuth-Colman 
Instrumentation 

The Permutit Company 

Phillips Control Corp. 

Photocon Research Products 

Potter Aeronautical Co. 

Precision Scientific Company 

Precision Thermometer & 
Instrument Co. 

Radio Frequency Laboratories, 
Inc. 

J. B. Rea Company, Inc. 

Republic Manufacturing Co. 

Research Controls 


Let 
Your products will be seen by 


Revere Corporation of America 
Robertshaw-Fulton Controis 
Fulton Syiphon Division 
Fieiden Instr. Div. 
Robinson Orifice Fitting Co. 
Servo-Tek Products Co., Inc. 
Shalicross Mfg. Co. 
Shand & Jurs Co. 
The Skinner Chuck Co. 
S. Morgan Gmith Co. 
T. Louis Snitzer 
Southwestern Industrial 
Electronics Co. 
Special Screw Products Co. 
Specific Products 
Statham Laboratories, Inc. 
Streeter-Amet Company 
The Superior Electric Co. 
Superenant Manufacturing Co. 
The Swartwout Company 
Swissomatic Products Co. 
Taylor Instrument Cos. 
Technical Charts, Inc. 
Tektronix, Inc. 
Tenney Engineering Co., Inc. 
Thermo Electric Mfg. Co. 
Tracerlab, Inc. 
Union Carbide & Carbon Corp. 
Unistrut Products Co. 
U. 8. Gauge 
(American Metals Co.) 
U.S. Electrical Motors, Inc. 
Vapor Recovery Systems, Co. 
Varian Associates 
G. H. Vaughan Co. 
Veeder-Root, Inc. 
Wallace & Tiernan Co., Inc. 
Waugh Engineering Co. 
The Weatherhead Co. 
W. M. Welch Mfg. Co. 
West Instrument Corp. 
Westberg Mfg. Co. 


Western Control Equipment Co. 


Weston Electrical Instrument 
Corp. 

Wiancko Engineering Co. 

Wright Engineering Co. 
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£. C. Baran Appointed 
To Executive Board 


Ed C. Baran, charter member and 
past-president of the Cleveland Section 
was appointed by the Executive Board 
as a member of 
the Board to 
serve the unex- 
pired term of Dr. 
Axel H. Peter- 
son, resigned. 

Mr. Baran’s 
first work in in- 
strumentation 
ecamein1938 
when he joined 
the Bailey Meter 
Company, Cleve- 
land, Ohio, and 
received special- 
ized training in field servicing. He is 
now employed as Mechanical Depart- 
ment Co-ordinator with the Standard 
0il Company of Ohio with advancement 
from instrument man helper to fore- 
man in 1946. His last advancement 
came in 1953. 


E. C. Baran 


He has held all local Section offices 
and was President in 1950-51, and Na- 
tional Council Delegate from 1952 
through 1954. During the 1952 Na- 
tional Conference and Exhibit held in 
Cleveland. Mr. Baran was Chairman 
of the Industries Day Committee. His 
national ISA activities include serving 
two terms on the Nominating Commit- 
tee, member of the Recommended Prac- 
tices Committee Board of Review for 
RPI 4, and RPI 5. The Chicago 1953 
“show” was the only annual conference 
he failed to attend since the first in 
1946. 


He was recently elected Vice Presi- 
dent of No. 1 Refinery Foremen’s Club, 
and he says his “latest ambition is to 
beat Cleveland Section members Fred 
Lennon and Al Ehrke at golf this sum- 
mer.” 


Executive Board to Meet 
In Pittsburgh April 2nd 


President Brand has called a Regular 
Meeting of the Executive Board to be 
held at the Society’s national offices in 
Pittsburgh, Pa., on April 2nd. 


National officers, committee chair- 
Men, and members who have any mat- 
ters for action of the Executive Board 
May communicate directly with Secre- 
lary Robert T. Sheen, Milton Roy Co., 

East Mermaid Lane, Philadelphia 
18, Pa. Agenda for the meeting will be 
Mailed to each Board member. 


March 1955 





society activities : 


Analytical Clinic Chairman 
Announces 1955 Plans 


The Analytical Instruments Clinic, 
which has played a significant part in 


the success of ISA’s annual confer- 
ences, is to be 
again included 


in this year’s 
program. The 
same general 
plan that has 
been followed 
during the past 
three years will 
govern the ar- 
rangements in 
1955. The Clinic 
will run for 
three days, Tues- 
day, Wednesday, 
and Thursday, September 13, 14, and 
15th, at the Shrine Auditorium in Los 
Angeles. The scope of this year’s An- 
alytical Clinic is aimed at Process 
Control both from a continuous basis 
and laboratory methods. The program 
will be well balanced between current 
instrumentation and new developments. 
Typical sessions will cover, Process 
Control with Mass Spectrometers, Nu- 
clear Energy for Density and Liquid 
Level Control, Data Handling, Data 
Reduction and Computer Applications, 
Infrared Plant Stream Analyzers, In- 
dustrial pH. 


Edgar J. Goff 


The Clinic is a lecture and demon- 
stration course conducted in six three- 
hour sessions. It is designed for en- 
gineers and technicians and graduate 
students. The program will be finalized 
soon and announced in the ISA Jour- 
nal. Attendance will be by advance 
registration. Attendance fees for ISA 
members will be $5.00, and $7.50 for 
non-members. Clinic registration will 
also permit the registrant to attend the 
technical sessions and exhibit. 


Heading up the 1955 Clinic is Edgar 
G. Goff. Mr. Goff is a Chemical Engi- 
neer and a member of the Los Angeles 
Section. He has had extended experi- 
ence in instrumentation and is current- 
ly in Industrial Instruments Sales with 
the Beckman Division of Beckman In- 
struments, Inc. All inquiries relative 
to the Los Angeles clinic should be de- 
rected to him as Chairman, ISA 1955 
Analytical Clinic, % Beckman Instru- 
ments, Inc., 2500 Fullerton Road, Ful- 
lerton, California. 





New Directory of 1955 National 
Officers and National Committee Chair- 
men is published on page 96. 








Nominating Committee to Meet 
April 30 for 1956 Nominations 


Nominating Committee Chairman 
Nathaniel B. Nichols has called a meet- 
ing of this Committee to meet in Chica- 
go on April 30th for consideration of 
nomination of the Society’s national 
officers for the 1956 terms. The Com- 
mittee’s recommendations will be voted 
on by the National Council Delegates 
at the Annual Meeting to be held in 
Los Angeles, Calif., in September 1955. 

Nominations to be considered are for 
the following offices: 

President — to succeed Warren H. 
Brand, one year term from November 
1, 1955. 

Vice-President — to succeed Delmas 
C. Little, two-year term from Novem- 
ber 1, 1955. 

Vice-President — two-year term from 
November 1, 1955. 

Secretary — to succeed Robert T. 
Sheen, two-year term from November 
1, 1955. 

Nominating data material should be 
submitted to the Nominating Commit- 
tee, Instrument Society of America, 
1319 Allegheny Ave., Pittsburgh 33, Pa., 
in adequate time for action as above. 
Information and forms may be from 
the Nominating Committee member of 
your regional group, named below: 
Group 1—Emanuel Malkin, Box 145, Lyndon, 

Ky. 

Group 2—Edgar J. Bumsted, 17 E. 68th Terrace, 
Kansas City, Mo. 

Group 3—James A. Ford, “% Jerguson Gage & 
Valve Co., 87 Fellsway, Somerville, Mass. 
Group 4—Fred J. Lingel, 712 Sumner Ave., 

Syracuse 10, N. Y. 

Group 5—Virginia W. Zaugbaum, 425 Connec- 
ticut St., Gary, Ind. 

Group 6—G. E. Flower, Industrial Instru- 
ment Supply & Mfg. Co., 10020 Lauder Ave., 
Detroit, Mich. 

Group 7—A. M. Johnson, Jr., 526 Twin Oak 
Dr., Apt. 3, Decatur, Ga. 

Group 8—R. E. O'Neill, Box 1017, Houston, 
Texas. 

Group 9—F. W. Atkinson, 805 Mt. Vernon Rd., 
Newark, Ohio. 

Group 10—R. W. Martig, 1905 N.E. Wygant St., 
Portland, Ore. 

Group 11—J. W. Graeb, Engineering Dept., 
Imperial Oil Ltd., Sarnia, Ont., Canada. 

Group 12—J. L. Lopez, P. O. Box 203, % Lago 
Oil & Transportation Co., Ltd., Aruba, 
Netherlands West Indies. 

Group 13—Harry L. Rash, 526 Holly Oak Rd., 
Penrock, Wilmington, Del. 

Group 14—R. D. Turkington, R.D. No. 1, 
Wrightsville, Pa. 

Chairman—Nathaniel B. Nichols, Research 
Div., Raytheon Mfg. Co., Waltham 54, Mass 


Cancel Reference Item No. 70 
In Industrial Instrument 
Training Course Outline 

Users of the Industrial Instrument 
Training Course Outline are requested 
to delete Reference No. 70 on Page 53, 
“Explosion Preventative Rules” Pam- 
phlet GNI 5867, U.S. Steel Printing 
Press, Pittsburgh, Pa. This reference 
is out of print and not available. 
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plan for growth 





Tatnall Puts “Action” into Membership Campaign 
With District Chairmanship Appointments 


Vice President “Andy” Anderson ap- 
pointed me chairman of the Sections 
and Membership Committee this year 
with the statement that this was a 
I was expected 


very important job. 
to increase ISA 
membership by 
25 per cent up to 
10,000 members 
by the end of 
the year and 
also to so ex- 
pand the “high 
spit ?* of the 
Society that in- 
strument people 
would want to 
join and not 
wait to be “got” 
by the Sections. 
Since my time in this job is up next 
December there was not much time 
to spare in idle thought and the first 
thing to do seemed to be to get good 
help and to delegate authority. 


Since this was a high class selling 
job we set out to develop a strategy 
along the lines of organizations which 
have been successful in the past. The 
sales structures of certain commercial 
companies offered the best models. 
The first step was to divide the United 
States and Canada into districts and 
to appoint an able District Manager 
in each. We shall call him “District 
Chairman” and he will be a man of no 
mean stature. ISA President, Warren 
Brand, himself carried out the formal 
appointing, and enthusiastic accept- 
ances in all cases have been coming 
in, which looks good for the fighting 
spirit of the organization. The follow- 
ing list of district headquarters and 
chairmen shows how things stand at 
the moment: 


ra 


F. G. TATNALL 


Oe he ee rae St. Louis 
Pit Che eN een bese ved ececeetees New York 
i eek a heped se 06 $s.eerk od Atlanta 
Jo Leakey se wb babose veiees Washington 
sbedcabveveves bbs ocbidccécecesceces GED 
ee as only. 6 0.68 6 See Pittsburgh 
5 fic cee Sceeeé eGhee Cincinnati 
eR GREE ET a ee ee oe Houston 
SE AT Ps a et ae Los Angeles 
SO kas oda.es ooces< New England 
es ae ss 4 ss 6.6.4 0.8 04 wale Detroit 
ORE ES 6 AR RS, Oe a er ee Montreal 
eR eee adhe SOd gp0o'e'e'e Fe sees s Toronto 
Ete cae esimeeek eee Chicago 


District Chairmen are to be com- 
pletely responsible for the membership 
health and prosperity of the local Sec- 
tions within their districts and local 
Section officers report to them directly. 
The District Chairmen report to me as 
Sales Manager and I do business only 
with them. The organization chart 
shows me reporting in turn to Andy 
Anderson, Director of Sales and ISA 
Vice President, and from him I derive 
my authority. 
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District Chairmen are vitally con- 
cerned with all Section activities, poli- 
cies, types of meetings, speakers and 
educational undertakings, because the 
way these things are handled will 
determine whether membership and 
fellowship will go up or down. If 
Section affairs are spirited, member- 
ship growth will be automatic. I 
know this to be so from experience 
because I have held this same kind of 
job in two other national technical 
societies. 


The District Chairmen will all meet 
me in either an Eastern or a Western 
conference. These are to establish 
duties, authority and _ responsibility 
and to find out how much the ISA 
officers mean business toward gaining 
the heights of a top-ranking technical 
Society. If I am as important as Andy 
says, then the District Chairmen are 
also important, and we want this recog- 
nized by everybody concerned. When 
they show up at the Section meeting, 
people are supposed to jump and such 
special occasion calls for the red 
carpet. 


I can only find two excuses for all 
the effort and energy demanded by a 
technical society. One is education, 
the other fellowship. Educational pro- 
grams and technical speakers must 
maintain a high level so that the mem- 
bers get information and inspiration 
from the meetings. Fellowship and 
spirit must be exciting and gratifying 
so that members can pleasantly 
mingle, make friends, exchange views, 
compare notes, and really enjoy each 
other’s company. This means the 
establishment in local Sections of 
greeters, sociability or fellowship com- 
mittees or whatever you want to call 
them, composed of people who enjoy 
their work and who take pains without 
ceasing to see that no one stands 
around unknown and unloved. 


Important also are social hours, be- 
fore meeting dinners, non-technical 
“coffee talkers”, after meeting beer and 
pretzel hassles, because to get the best 
out of Society life, people should not 
enter the meeting hall silently just as 
the main speech begins and then as 
silently steal away when the speech 
ends. Social intercourse is essential 
for fellowship and fellowship is essen- 
tial for ISA health and growth. This 
Society must be strong and happy be- 
cause it is dedicated to the fastest 
growing industry in the country (says 
the Wall Street Journal) and this is 
the Instrument Business.—Francis G. 
Tatnall, Chairman, Sections and Mem- 
bership Committee. 











1955 Maintenance Clinic at 
University of Southern Cal 


ISA’s 1955 Instrument Maintenange 
Clinic is scheduled for Saturday, Syp. 
day and Monday, Sept. 10, 11, and 12 
at the University of Southern Califop. 
nia in Los Angeles. The Clinic Sessions 
will close at noon on Monday to enable 
the registrants to attend the ISA By. 
hibit which opens that afternoon. 

J. C. Groenewegen, of the Shelj 
Chemical Corporation, P. O. Box 211, 
Torrence, Calif., is chairman of this 
sixth Maintenance Clinic. He is plap. 
ning accommodations for about 509 
students. There will be eight two-hour 
sessions, three on Saturday and Sun. 
day, and two on Monday. Each student 
will have the opportunity to cover eight 
different instruments. The schedules 
are being arranged to keep the classes 
small and to give everyone ample time 
fer practicing on the instruments and 
for getting questions answered. 

A certificate of completion will be 
awarded to students who take the ful] 
course. The co-operating instrument 
manufacturers will furnish the equip 
ment and the instructors. Complete 
details will be published in the April 
ISA Journal. 

The Clinic registration fee for ISA 
members will be $5.00, and $7.50 for 
non-members. Registration for the 
Clinic will also entitle the registrant 
to attend the Technical Sessions and 
the Exhibit. Non-members will be able 
to apply $2.50 of their registration fee 
to their ISA dues if they enroll as full 
members during or immediately after 
the show. 


The success of previous ISA Clinics 
indicates that the one in Los Angeles 
will be very popular. Chairman 
Groenewegen urges early registration 
to avoid the possibility of being turned 
away because of a full-house. Watch 
for the April JSA Journal for an aé- 
vance registration blank. 


Computer Clinic To Be Held At 
Los Angeles Conference 


A Computer Clinic is being planned 
for the Tenth Annual Instrument Com 
ference and Exhibit to be held in the 
Shrine Auditorium, Los Angeles, Calif, 
for a two-day period. This will be the 
first time a Computer Clinic has beet 
held in conjunction with the ISA Ne 
tional Conferences. 

W. J. Conner, of Minneapolis-Honey- 
well Regulator Co., Brown Instruments 
Division, Wayne and Windrim Aves, 
Philadelphia 44, Pa., has been 4p 
pointed chairman of the clinic by Prest 
dent Brand. This new clinic will fee 
ture class instructions on analog, digt 
tal and special computers of several 
manufacturers. 

When the program details and date 
are made firm by the committee # 
announcement will be made in the 
ISA Journal. 
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This diary is being written on the 
scene of our Tenth Instrument-Auto- 
mation Conference & Exhibit in Los 
Angeles. The enthusiasm in the plan- 
ning for this event which has been 
reflected in the correspondence be- 
tween Los Angeles and Pittsburgh is 
even more catching now that I have 
had a chance to personally meet all 
those who will be leading the various 
host committee activities out here. 


Shrine Hall, and its Auditorium are 
ideal for ISA’s purposes. It is very 
conveniently located for quick trans- 
portation from the hotels and heart of 
Los Angeles. There is plenty of park- 
ing space also. The three exhibit floors 
are spacious, well designed and nicely 
decorated. In all there are 52,000 
square feet of show space divided up 
into 426 booths. The very good news 
is that 75 per cent of this total is al- 
ready sold and with some special pro- 
motion which Exhibit Manager Tabery 
is launching, ISA should soon be able 
to announce a complete sell-out. 


Shrine Auditorium is a huge place 
with three mezzanines and a basement 
facility. There are a good number of 
rooms of various sizes and plenty of 
large foyer spaces which can be sep- 
arated into meeting rooms. Here we 
plan to hold the technical sessions and 
the Analytical Instruments Clinic. 


The Instrument Maintenance Clinic 
will be held at nearby University of 
Southern California whose attractive 
school buildings and campus are being 
made available to ISA. 


Los Angeles itself really is every- 
thing the Chamber of Commerce people 
say it is, technical and business cen- 
ter, as well as a vacationer’s para- 
dise. You just have to come out here 
for the Conference and Exhibit and 
spend some extra time before or after 


the week of Sept. 12-16, 1955 to take 
in some of the wonders that await you. 


Dr. Beckman, Andy Anderson, and 
Claude Nolte are forming the numer- 
ous committees needed for the arrange- 
ments and execution of the ISA “con- 
vention”. I met with them and with 
others on their committees. I attended 
and talked to their Section meeting. 
Everyone is contributing ideas and 
spirit and taking on responsibility for 
making the occasion extremely educa- 
tional and pleasurable. They are not 
only making plans for your visit here 
during the Show period itself, but also 
to program your stay in Los Angeles 
before and after the show. 


I visited the three hotels which will 
be our headquarters, Statler, Ambassa- 
dor and Biltmore. They are well 
equipped, the rooms large and pleasant, 
and the hotel managements are look- 
ing forward to extending their welcome 
and fine service to ISA members. In- 
cidentally better get your hotel reser- 
vations in very early, right now in 
fact. From all I have heard in my 
last month’s contacts with exhibitors 
and Sections, there is going to be a 
“mob attendance” for the Los Angeles 
Conference and Exhibit. 


I had a chance to address the Board 
of Directors of the Los Angeles Cham- 
ber of Commerce, an opportunity which 
Dr. Beckman made possible. These 
business leaders were greatly inter- 
ested in our activities and I am con- 
fident they and the Chamber staff will 
do everything they can to help make 
the ISA Tenth Annual Instrument- 
Automation Conference and Exhibit 
the best we have ever had. Start con- 
firming your reservations now. You 
just cannot afford to miss being here 
in September. 

From Los Angeles I am going north 
to visit our Sections in San Francisco, 
Portland, Seattle and Richland. Will 
tell you about this part of my western 
trip in my next diary. 


Bel Kicknted 





isa meetings 


The New Jersey Section will hold its 
Seventh Annual Symposium at the 
Hotel Essex House, Newark on April 
5, 1955. 


At the morning session, Paul Elfers 
of Fisher Governor Company will pre- 
sent a paper on “History and Develop- 
ment of Level Instruments” and O. W. 
Graham of Instruments, Inc. will dis- 
cuss his paper on “Solid Level Meas- 
urement”, 

Three technical papers will be offered 
at the afternoon session. Paul Wing, 
Jr. of Mason-Neilan Regulator Co., 
“Recent Developments in Level Meas- 
wWement”; E. E. van Ham of Jerguson 
Gage & Valve Co., “Gauge Glass De- 
Velopments” and an unannounced 
Speaker will discuss “Problems in 
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Level Measurement”. 

The evening session will be high- 
lighted by a panel discussion of “Level 
Measurement”. 

For more information write, Bernard 
Wechler, 23 Ford Court, Bergenfield, 
N. J. 

—!ISA— 


ISA’s Panhandle Section will hold 
its First Annual Instrument Exhibit 
at Borger, Texas, March 16-17, 1955. 

Representatives of 22 prominent in- 
strument manufacturers will exhibit 
the latest developments in pneumatic 
and electronic instruments. 

Jack Smith of the Minneapolis- 
Honeywell Regulator Company will be 
the guest speaker at the banquet. For 
more information, write Louis D. 
Kleiss, P. O. Box 322, Phillips, Texas. 
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Human Maintenance in Industry 


Symposium at Case Institute 


March 16, 17 and 18 were the dates 
of a Symposium on “Human Mainten- 
ance in Industry” sponsored by the De- 
partment of Chemistry and Chemical 
Engineering at Case Institute of 
Technology. 


The purpose of the Symposium was 
to provide a practical knowledge of 
the hazards involved in using solvents, 
to furnish information that will enable 
industrial management to evaluate that 
hazard and to outline practical and 
economical methods of control. 


Prominent industrial speakers dis- 
cussed Toxicology of Industrial Sol- 
vents, Analysis of Solvent Mixtures, 
Ventilation and Hoods, Solvent De- 
greasing, Economics of Solvent Con- 
trol, Solvent Control Systems, Solvent 
Tank Cleaning, Protective Equipment 
and Fire Protection. 





ASME to Sponsor Dermatology 
Symposium at Annual Meeting 


ASME will sponsor a Symposium on 
“Skin Diseases Due to Cutting Oils 
and Lubricants” during the 10th An- 
nual Meeting and Exhibit at the Hotel 
Sherman, Chicago from April 13 to 15. 


Dr. Clarence S. Livingood, Physician- 
in-charge, Div. of Dermatology, Henry 
Ford Hospital, Detroit, will act as 
chairman and moderator of a panel 
consisting of Dr. Donald J. Birming- 
ham, Chief Dermatologist, U. S. Public 
Health Service; Dr. John M. Shaw, 
University Hospital, Ann Arbor, Mich.; 
Dr. E. A. Irvin, Medical Director, Ford 
Motor Company; Dr. L. F. Weber, Pro- 
fessor of Dermatology, University of 
Illinois and Dr. W. Clifford Witham, 
Armour Research Foundation. 





Short Course in Lubrication 
Engineering at ASLE Meeting 


A five-session Special Short Course 
in Lubrication Engineering will be 
sponsored by the American Society of 
Lubrication Engineers during the 10th 
Annual Meeting and Lubrication Ex- 
hibit in Chicago’s Hotel Sherman, April 
13, 14 and 15. 

The sessions will cover lubrication 
fundamentals, lubricant properties, lub- 
ricant applications, plant lubrication 
and ball and roller bearing application 
and maintenance. 

Top-ranking engineers from such 
companies as Eastman Kodak, E. I. 
du Pont de Nemours and U. S. Steel 
Corp. will preside at the sessions. 
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1955 DIRECTORY OF NATIONAL OFFICERS AND COMMITTEE CHAIRMEN 


National Officers and Members of the Executive Board 





President: 
Warren H. Brand 
Conoflow Corp. 
2100 Arch St. 
Philadelphia, Pa. 


First Vice President: 
(Technical Division) 
Delmas C. Little 
422 F Street 
White Sands Proving Grounds 
New Mexico 


Vice President: 
(Operations Division) 
W. H. Fortney 
Humble Oil & Refining Co. 
Baytown, Texas 


Vice President: 
(Recommended Practices Division) 
E. C. Baran 
1791 Idlehurst Drive 
Euclid, Ohio 


(Serving unexpired term) 


Secretary: 
R. T. Sheen 
Milton Roy Company 
1300 E. Mermaid Lane 
Philadelphia 18, Pa. 


Treasurer: 
J. T. Vollbrecht 
Energy Control Company 
5 Beekman St. 
New York 38, N. Y. 


Past President: 
W. A. Wildhack 
U. S. Department of Commerce 
National Bureau of Standards 
Washington 25, D. C. 


Vice President: 
(General Relations Division) 
A. A. Anderson 
Swissomatic Products 
1818 Stanford St., Santa Monica, Calif. 





President’s Division Committees 


Instrument Industry (A4) 
Edward J. Albert 


Nominating (A2) 
N. B. Nichols 


Constitution, Rules and Procedures (A3) 
Robert A. Trenner 


Society Structure and Planning (Al) 
Phil T. Sprague, Jr. 


Hays Corporation 
P. O. Box 299 
Michigan City, Ind. 


Finance (B1) 
Howard Hudson 
‘% Panellit, Inc. 
7401 N. Hamlin Ave. 
Skokie, Illinois 


Sections & Membership (C1) 
Francis G. Tatnall 
Baldwin-Lima-Hamilton Corp. 
Chester Park & Simpson 
Philadelphia, Pa. 


Public Relations (C4) 
C. W. Eigenbrot 
The Aitkin-Kynett Co. 
1400 South Penn Square 
Philadelphia 2, Pa. 


Historical (C7) 
Porter Hart 
The Dow Chemical Co. 
Freeport, Texas 


Technical Program (D1) 
Philip M. Fleming 
E. I. du Pont de Nemours & Co. 
Engineering Dept. — Design Div. 
Newark, Delaware 


Testing Instrumentation (D4) 
H. F. Rondeau 
American Meter Company, Inc. 
920 Payne Avenue 
Erie, Pa. 


Instrumentation for Production Processes (D7) 


Richard N. Pond 

Taylor Instrument Companies 
95 Ames Street 

Rochester 1, N. Y. 


Meteorological Instrumentation (D10) 
G. M. Rolls 
703 Ludlow Street 
Takoma Park 12, Maryland 


Physical Properties Measurement (D13) 
Martin P. Cornelius 
International Harvester Company 
Manufacturing Research Department 
5225 S. Western Blvd. 
Chicago 9, Illinois 


Heating & Ventilating Instrumentation (D16) 
N. J. Janisse 
Johnson Service Company 
507 East Michigan Street 
Milwaukee 2, Wisconsin 


96 








Raytheon Manufacturing Co. 
Waltham 54, Mass. 


301 Greenview Lane 
Havertown, Pa. 


Operations Division Committees 


Meetings and Exhibits (B2) 
Robert L. Galley 
4986 Marmol Drive 
Woodland Hills, Calif. 


General Relations Division Committees 


Employment (C2) 
Richard H. Hardy 
114914 Diamond Ave. 
South Pasadena, Calif. 


Government Relations (C5) 
Ralph L. Goetzenberger 
Mineapolis-Honeywell Regulator Co. 
714 Norway Drive 
Chevy Chase 15, Md. 


Thwing-Albert Instrument Co, 
Penn St. & Pulaski Ave. 
Philadelphia 44, Pa. 


Publications (B3) 
S. D. Ross 
Minneapolis-Honeywell Regulator Co. 
Wayne & Windrim Aves. 
Philadelphia 44, Pa. 


Intersociety Relations (C3) 
H. H. Johnson 
Consolidated Edison Co. 
4 Irving Place 
New York 3, N. Y. 


Education (C6) 
John C. Melcher 
Leeds & Northrup Co. 
4901 Stenton Ave. 
Philadelphia 44, Pa. 


Corporate Membership (C8) 
Chairman to be announced. 


Technical Division Committees 


Research and Development (D2) 
William I. Caldwell 
Taylor Instrument Companies 
95 Ames St. 
Rochester 1, New York 


Analysis Instrumentation (D5) 
T. C. Wherry 
Phillips Petroleum 
117 N. Johnstone 
Bartlesville, Oklahoma 


Instrumentation for Transportation (D8) 
J. J. McDonald 
CEC Instruments, Inc. 
919 N. Michigan 
Chicago, Illinois 


Nuclear Radiation Instrumentation (D11) 
Richard W. Johnson 
Radiation Instruments Branch 
U. S. Atomic Energy Commission 
1900 Constitution Avenue 
Washington 25, D. C. 


Aeronautical Instrumentation (D14) 
Floyd Simpson 
Industrial Engineering Corp. 
425 East Woodbine 
Louisville, Ky. 


Recommended Practices Division 


Recommended Practices (El) 
A. V. Novak 
E. I. duPont deNemours & Co. 
Orange, Texas 


Instrument Operation & Maintenance (D3) 
J. J. Kelly 
American Cyanimid Company 
Bound Brook, New Jersey 


Instrumentation for Inspection & Gaging (D6) 
John A. Harrington 
DoAll Company 
254 Laurel Avenue 
Des Plaines, Illinois 


Biological & Medical Instrumentation (D9) 
Dr. Raymond Jonnard 
Paterson General Hospital 
Paterson, New Jersey 


Geophysical Instrumentation (D12) 
Dr. Sidney Kaufman 
Shell Development Company 
3737 Bellaire Blvd. 
Houston 25, Texas 


Data Handling (D15) 
Jerry Roedel 
Pullman Standard Car Mfg. Co. 
Hammond, Indiana 


Steering Committee 
N. M. Blair 
% Panellit, Inc. 
7401 N. Hamlin Ave. 
Skokie, Illinois 
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Washington Meeting Concerns Automotive Engine Instrumentatior: 


Gasoline engine instrumentation was 
the main subject of discussion at the 
January meeting of the Washington 
Section. 

A. E. Cleveland of the Ford Motor 
Company’s engineering staff explained 
the instrumentation employed to fur- 
ther design advances in automotive 
engines. With the aid of excellent 
slides, Mr. Cleveland described the de- 
vices used for measurement of inertia 
load, fuel and oil consumption, air in- 
take, valve velocity and cylinder pres- 
sure. He emphasized the need for com- 
mon sense in applying instruments to 
product engineering to avoid “instru- 
ment readings being used to make big 
misconceptions out of little ones’”’. 

W. J. Levedahl told Washington 
members about instruments designed 
to implement research on “engine 


knocks”. 
acteristics of the cool and hot-flame 
stages of engine ignition were out- 
lined. At the National Bureau of Stand- 
ards where Mr. Levedahl does research, 
these were studied with special pres- 
sure gages, radiation detectors and 
rapid-acting gas samplers. The increase 
in instrument complexity during the 
course of this particular investigation 
typifies a phenomena common to much 
basic research work.—R. J. Wylde. 


NATURAL GROWTH OF INSTRUMEN- 
TATION is shown in these photographs. 
RIGHT: Instrument installation used dur- 
ing the initial stages of gasoline engine 
research. BELOW: The same _ project 
four years later with the more complex 
and extensive instrumentation necessary 
to continue the investigation 





Ark-La-Tex Elects New Officers 


The annual election of new Section 
officers took place at the Ark-La-Tex 
January meeting. 

New Section officials are: Presi- 
dent, H. F. McGowen, Jr.; Vice-Presi- 
dent, E. W. Pitt; Sub-Section Vice- 
Presidents, H. B. Godwin, A. P. Cone, 
J. B. Blauvelt; Secretary, Frank W. 
Horton; Treasurer, Thomas J. Hick- 
man; Program Chairman, Morley A. 
Hudson; Membership Chairman, Albert 
Cecil Doyle; Constitution Chairman, 
Lloyd Manning: Publicity Chairman, 
W. M. Moore; ISA Councilor, W. F. 
Cummer and Alternate Councilor, E. T. 
Buckley —Frank W. Horton. 
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In his discussion, the char- 


SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 
glossy photos of ‘‘action” news 
are desired with full identifica- 
tion. 





ACS and AICE Hold Meeting 
with Muscle Shoals Section 


On January 24, Muscle Shoals ISA 
members met with the Tennessee Val- 
ley Section of the American Institute 
of Chemical Engineers and the Wilson 
Dam Chapter of the American Chemi- 
cal Society. 

Dr. John E. Grebe was the featured 
speaker at the combined gathering of 
the three groups. After a dinner, held 
in honor of Dr. Grebe, members of the 
Sections heard his address on “Indus- 
trial Applications of Nuclear Science”. 
Dr. Grebe is Director of Nuclear Re- 
search and Development for the Dow 
Chemical Company and Advisory Con- 
sultant to the Chemical Corps on Spe- 
cial Weapons.—George H. Megar. 


ASME Engineer Describes Boiler Plant Instrumentation Methods 


Harry R. Kessler, Manager of the 
New York Office of Republic Flow 
Meters Company, was the chief speaker 
at the February 1 meeting of the New 
Jersey Section. Mr. Kessler, an ex- 
tremely active member of the ASME, 
discussed “Boiler Plant Instrumenta- 
tion and Control’, emphasizing the 
basic engineering of automatic opera- 
tion, comparison of instrument type 
and governor type systems and multi- 
ple fuel firing. 

Control devices, self-operated regula- 
tors (direct and pilot-operated), safety 
and reducing valves, level measure- 
ment and an explanation of “throttling 


range” were the subjects covered by 
George W. Gale at the February 15 
class in the Section’s Basic Instrumen- 
tation Course. Mr. Gale is President 
of Gale Engineering Company and is 
serving as Vice-President and Program 
Chairman for the Section during 1955. 
The Annual New Jersey Symposium 
will be held on April 5 with “Level 
and Its Measurement” as the main 
topic. Persons interested in attending 
the Symposium should contact S. A. 
Olson, Jr., Chairman, 22 Eastern Ave- 
nue, Bellmore L. I., New York. 
—Freeman R. Smith. 
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Leslie Sales Manager Speaker 
at Boston Section Meeting 


A. J. Drom, District Sales Manager 
for the Leslie Company of New Jersey 
talked to Boston Section members at 
the February meeting. 


Mr. Drom told of a new approach to 
the problem of liquid level control 
which utilizes a force balance relay to 
control the operating air supply to a 
diaphragm control valve. Slides were 
used to illustrate the discussion. 


Mr. Drom is a former member of the 
RFC and worked as an evaluator for 
operating equipment of government 
power plants. He also supervised in- 
stallation, testing and operation of 
steam boilers for the Navy. 


Reports on the First Temperature 
Measurement and Control Equipment 
Exhibit held in January indicate that 
the show was a definite success. Reg- 
istration records show that 254 per- 
sons, including members, guests and 
exhibitors’ personnel were in atten- 
dance. Interest created by the exhibit 
was proved by registration of men from 
Dartmouth College, M. I. T., Chicago 
and Ohio.—V. D. McCarte. 


Robert T. Sheen at Tampa Bay 


Bayboro Plant of the Florida Power 
Corporation was the site of the first 
1955 meeting of the Tampa Bay Sec- 
tion. 

Robert T. Sheen, National ISA Secre- 
tary and President of the Milton Roy 
Company, and Jack Barker, Atlanta 
representative for Taylor Instrument 
Companies, were the featured speakers. 


Mr. Sheen described the growth of 
the ISA and discussed Society plans for 
expansion and improvement during 
1955. 

“Fundamentals of Instrumentation” 
was the subject of Mr. Barker’s talk. 
He gave a detailed discussion of the 
problems of measurement and control, 
concluding with a showing of the 
Taylor Instrument Companies’ film, 
“Information at Work”. 


Members toured the Bayboro power 
plant at the end of the meeting.—R. D. 
Wood. 


Talk on Optics at Baltimore 


Eugene Heydemann’s talk on 
“Optics” at the February meeting of 
the Baltimore Section included a short 
discussion of simple and positive len- 
ses, primary observations, telescopes 
and microscopes. 


Mr. Heydemann is a member of the 
Baltimore Section and President of 
the Baltimore Instrument Company. 

At the March meeting, Alfred L. 
Jordan, Chief Signal Engineer for the 
Baltimore and Ohio Railroad spoke to 
the Section on the subject of “Railroad 
Signalling”.—L. K. Harper, Jr. 
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New Jet Transport Inspected 
By Seattle Section Members 


Boeing Airplane Company played 
host to members of the Seattle Section 
for the December meeting. 

A Consolidated Engineering Corpora- 
tion film, “Dynamic Measurement” was 
the first event on the program followed 
by a discussion of flight test data by 
A. T. Synder and George Harned of the 
Boeing Flight Test Section. 

Topping off an interesting evening 
was a tour of the Boeing Flight Test 
Laboratory and a close-up inspection of 
the new “707” jet transport. 

Bagley Hall at the University of 
Washington was the scene of the Janu- 
ary meeting. A panel composed of 
Clarence Murray from Northwest In- 
strument Company, Al Wakefield of the 
University of Washington and Earl 
Walker of Boeing Airplane Company 
discussed “Trick Solutions to Practical 
Instrument Problems”. Harry Wenger 
of Dirigo Compass and Instrument 
Company acted as moderator. 

Joseph Marden of Eutectic Welding 
Alloys Corporation was the guest 
speaker at the February meeting. 

Mr. Marden gave an interesting de- 
scription and demonstration of the 
latest welding, brazing and soldering 
techniques used on industrial and 
scientific instruments. His talk and 
display were followed by a film entitled 
“Non-Ferrous and Alloy Material 
Welding”’.—Eugene D. Pettler. 


Tulsa Section Awards Two 
Engineering Scholarships 


The Tulsa Section of the Instrument 
Society of America has awarded two 
scholarships to senior petroleum engi- 
neering students at the University of 
Tulsa. 

Previously, the Tulsa Section has 
awarded one engineering student 
scholarship each year. This year Sec- 
tion members felt that the scholarship 
awards could be doubled.—Jack T. 
Teed. 


Meriam V P is Cleveland Guest 


A “blackboard talk” by Art Hejduk, 
Vice-President of the Meriam Instru- 
ment Company highlighted the Cleve- 
land meeting in February. 


Mr. Hejduk discussed the factors the 
instrument man should take into con- 
sideration when using manometers to 
measure pressures, vacuums, differen- 
tial pressures and liquid level. He 
also explained the effects of sizes of 
tubing, manometer liquids, tempera- 
ture and other elements which must 
be evaluated when selecting or servic- 
ing manometer equipment.—M. Clea- 
ton. 

(An interesting article about Cleve- 
land’s recent TV show will be found 
on page 15A.—Hd.) 





Kansas City Meets With AIEE 


Kansas City members combined with 
the Petroleum Technical Group of the 
American Institute of Electrical Bp. 
gineers for the Section’s February 
meeting. The program consisted of g 
lecture on Pipeline Instrumentation by 
Ralph J. Osborn, Assistant Chief Ble. 
trical Engineer for the Sinclair Pipe 
Line Company. 

Mr. Osborn, an electrical engineering 
graduate of Kansas State College, ig a 
member of the AIEE and a registered 
professional engineer in the State of 
Kansas.—Rhein Benninghoven. 


Mason-Neilan Manager Speaks 
at Oak Ridge Meeting 


“Selecting Control Valve Trim for 
High Pressure Drop and Erosive Serv. 
ice” was the subject chosen by Paul 
Wing, Jr. for his appearance as guest 
speaker at the February meeting of 
the Oak Ridge Section. 

Mr. Wing first discussed the factors 
determining the selection of hard trim 
such as the fluid being handled, actual 
operating pressure drop and the fre 
quency and type of service. He also 
made brief mention of angle vs. glode 
style of body as related to the problem 
of erosion resistance. In conclusion, 
Mr. Wing summarized the current ma- 
terials used for erosion resistance valve 
internal parts. 

Mr. Wing is Manager of Product Ap 
plication for Mason-Neilan Company, 
manufacturers of controllers and 
valves. 

John A. Russell of the Oak Ridge 
National Laboratory and R. S. Peterson 
of Taylor Instrument Companies were 
welcomed as new members at the Feb- 
ruary meeting.—Don S. Toomb. 


Instrument Sales Engineer is 
Subject of Atlanta Panel 


“Are Instrument Sales Engineers 
Cooperating to the Fullest Extent With 
Clients?” was the subject of a panel 
discussion at the January meeting of 
the Atlanta Section. 

A better and more complete under 
standing by the design engineer and 
the sales engineer, of the multitude of 
problems each faces in his profession 
was the goal of the panel. 

Appearing as panel members were: 
Paul A. Muller of Patchen & Zimmer 
man Company, William W. Holt, Jr. of 
the Plantation Pipe Line Company, ™M. 
Virgil Davis of Atlantic Steel Com 
pany, J. E. MacConville of the Minne 
apolis-Honeywell Regulator Company, 
Lewis M. Crowe, Jr., manufacturers’ 
representative and Donald M. McRae 
of Rittelmeyer & Company. John D. 
Powell, Utilities Engineer at Georgia 
Institute of Technology was the panel 
moderator. Wenham C. White. 
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Meteorology Instrumentation 
Described at Presque Isle 


James Dewhurst, an instructor at 
Gannon College and an active member 
of meteorological activities in the Erie 
area Was the featured speaker at the 
January meeting of the Presque Isle 
Section. 

Mr. Dewhurst worked with the Erie 
U. S. Weather Bureau and as Marine 
Meterologist in the West Gulf area. 


“Instrumentation in Meteorology,” 
was Mr. Dewhurst’s topic of discussion. 


¢. 8. Glenn. 


Mass Spectrometry Discussed 
at Northern California Meeting 


Dr. David P. Stevenson, Head of the 
Chemical and Physical Department of 
Shell Development Company was the 
main speaker at Northern California’s 
February meeting. 


Dr. Stevenson’s main topic was con- 
cerned with the principles of the mass 
spectrometer and how they are applied 
to analytical problems. He also dis- 
cussed the actual operating problems 
of spectrometers and interpretations 
of problem results.—R. B. MacAulay. 


New Jersey Section Member 
Featured Speaker at Philadelphia 


A general discussion of the various 
components of control valves, partic- 
ularly the diaphragm rm~tor, body and 
inner valve comprised part of the sub- 
ject, “User’s Requirements for Control 
Valves” presented at the February 
meeting of the Philadelphia Section. 


The remainder of William H. Shell- 
enberger’s talk covered the various ap- 
plications of valve positioners and the 
requirements for finishing and welding 
as Well as valve testing at the manu- 
facturer’s plant. 


Mr. Shellenberger is associated with 
the Standard Oil Development Com- 
pany of Linden, New Jersey and serves 
as Publicity Chairman of the New 
Jersey Section of the ISA. 


The Philadelphia Elks Club was the 
Scene of the March 16 meeting. The 
technical session consisted of a panel 
discussion on the “Pneumatic Control 
Loop vs the Electric Control Loop”. 
Each side of this controversial subject 
was represented by a user and manu- 
facturer. As has been the case in the 
past, the panel stimulated a lively dis- 
cussion among the attending members. 


New Section President Ralph C. Kim- 
ball officially took office at the January 
Meeting. He was presented with a 
charter by outgoing President Robert 
T. Sheen which stated that the Phila- 
delphia Section is now incorporated 
under the laws of Pennsylvania. 


The Philadelphia Section now leads 
all other Sections of the ISA with a 


March 1955 


ASME Division Guests at New York Section Meeting on March 21 


New York members will play host 
to the Industrial Regulators Division 
of the ASME on March 21. 


A description and explanation of the 
control features of the new Raritan 
River Unit of the Jersey Central Power 
& Light Co. will be the main event of 
the evening. Burns & Roe, Inc., engi- 
neers and constructors of the plant, 
will provide the speaker. The new 
Jersey Power plant control unit is a 
2000 psi-1050°-1000° reheat turbo-gen- 
erator of 125,000 KW capacity, receiv- 
ing steam from a cyclone fired boiler 
which burns multiple fuels. In addi- 
tion, the control system features oxy- 
gen compensation. 


“Instruments and their Application” 
is the title of the 1955 instrument 
course co-sponsored by the New York 
Section and the Power and Industrial 
Division of the AIEE. The course is 
designed to assist engineers in the se- 
lection of the correct mechanical and 
electrical instrumentation for indus- 
trial control processes and chemical 
and electric power plants. Specific 
problems in chemical, boiler, turbine 
and supervisory or monitoring instru- 
mentation will be discussed in detail 
to aid engineers in the selection, layout 





total membership of 497.—Warren F. 
Kamensky. 

The New Jersey Section welcomes 
the return of its Publicity Chairman, 
William H. Shellenberger, Standard Oil 
Development Co., who spent several 
months in Antwerp, Belgium on start- 
up of Esso No. 2 Extraction Unit, Esso 
Standard Refinery. 


—ISA— 

Lowell Ballinger, former New Jersey 
Section official, has been in Wakayam, 
Japan, for Standard Oil Development 
Co., since last October on a start-up of 
a Hydroformer for Standard-Vacuum 
Co. 


| 
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and design of complete industrial and 
utility instrument installations. 

Twelve sessions will cover the fol- 
lowing phases: Fundamental Principles 
of Sensing Elements and Transmitters, 
Fundamental Principles of Control In- 
struments, Electronic-Hydraulic-Pneu- 
matic and Piston-type Instruments and 
Their Correct Application, Process and 
System Lags — How Measured and 
Compensated, Modern Chemical Pro- 
cess Problem Discussed From Initial 
Planning to Final Selection of Instru- 
ments, Typical Supervisory or Monitor- 
ing Problem Discussed with Recom- 
mended Instrumentation, Layout of 
Turbine Board with Complete Instru- 
mentation, Layout of Boiler Board with 
Complete Instrumentation, Interlock- 
ing Controls and Emergency Shut- 
downs. Frequency Response Analysis, 
Logging Systems and Instrumentation 
Required in Atomic Installations. 

Classes will start at 6:30 P.M. and 
end at 8:30 P.M. each Thursday. 
Course began on February 24. Ses- 
sions will be held at Ebasco Services, 
Inc., 2 Rector St., New York City. The 
fee is $15 to members of ISA, AIEE, 
AIME, ASCE, ASME, NYSSPE. Non- 
members, $25. For information write, 
William Manning, 50-05 43rd Avenue, 
Woodside, L. I., N. Y.—Irving R. Sch- 
wartz. 


Personnel Talk at No. Texas 


Amon Carter Field, located midway 
between Dallas and Fort Worth was 
the February meeting place for the 
North Texas Section. 


An informative paper on the “Selec- 
tion of Instrumentation Personnel” was 
presented by W. H. Fortney of Humble 
Oil Company. Mr. Fortney emphasized 
the benefits of thorough investigation 
into the qualifications of instrumenta- 
tion employees.—Roy G. Wetzel. 





OUTGOING PHILADELPHIA SECTION PRESIDENT Robert T. Sheen presents new Sec- 
tion President Ralph C. Kimball with a charter officially incorporating the Section under 
the laws of the Commonwealth of Pennsylvania. 
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ARK-LA-TEX 
A. O. May, Hudson Engineering Co. 


BALTIMORE 
John M. Franck, Bethlehem Steel Co. 
Oscar I. Schabb, George Goodman & Associ- 
ates 


BOSTON 

Harry C. Barthlow, Hagan Corp. 

Richard L. Castle, Broger Instrument Sales 
Co., Ine. 

Fred Catalano, National Research Corp. 

Richard J. Corey, General Electric Co. 

Jack Hagonpian, National Research Corp. 

V. Holm Hansen, Nielsen Hydraulic Equip- 
ment, Inc. 

Harold H. Short, Instruments Publishing Co. 


NORTHERN INDIANA 
Lawrence W. Loyen, L. W. Loyen Co. 
Paul K. Webster, Jr., Minneapolis-Honeywell 
Regulator Co. 


CENTRAL KEYSTONE 
John J. Sigman, Armstrong Cork Co. 
Robert L. Vanaman, Armstrong Cork Co. 


CHARLESTON 

Edward W. Knight, Barium Reduction Corp. 

W. G. Murray, Barium Reduction Corp. 

Leonard V. Osborne, Barium Reduction Corp. 

Stanley Riffe, Barium Reduction Corp. 

A. R. Robertson, Jr., Industrial Equipment 
Co., Ine. 

John H. Smalley, Sr., Barium Reduction 
Corp. 


CHICAGO 
William Hanzel, National Aluminate Corp. 
Warren G. Henderson, Jr., Minneapolis- 
Honeywell Regulator Co. 


CINCINNATI 
William R. Ackley, Fischer & Porter Co. 


DENVER 
Clifford L. Christopher, U. S. Government 
Cletus Dinkel, U. S. Government 
Carroll B. Hutchison, U. S. Government 
Fred E, Jayne, U. S. Government 
John A. Kimber, U. S. Government 
William H. Rider, U. S. Government 
Jesse E. Shinpaugh, Jr., U. S. Government 
Hardy H. Simmons, U. S. Government 
Francis J. Smith, U. S. Government 
Donald G. Stroh, U. S. Government 


DETROIT 
LeRoy E. Anger, S. Sterling Co. 
Ernest O. Krell, The Ready Power Co. 


LOS ANGELES 
David M. Aisner, Phaostron Mfg. Co. 
Harry E. Burke, Jr., Consolidated Engineer- 
ing Corp. 
Gordon Edwards, Cinema Engineering Co. 
J. Ross Rdde, Retron Corp. 
Clarke Reese, Reed & Reese Inc. 


MEMPHIS 

Osmer O. Beebe, Grace Chemical Co. 

Elbert Bell, E. I. du Pont de Nemours & 
Co., Ine. 

Charles D. Black, Southern Cotton Oil Co. 

— M. Bohm, Bohm Automatic Gas Con- 
trols 

L. A. Bryan, Firestone Tire & Rubber Co. 

—_ F. Busler, Jr., Bluff City Distributing 

rs) 


Jamcs E. Butler, Buckeye Cotton Oil Co. 

Louie R. Butler, Buckeye Cotton Oil Co. 

John H. Cantrell, Grace Chemical Co. 

Edward A. Cook, C. J. Gaskell Company, Inc. 

Carl G. Cowan, Grace Chemical Co. 

Edwin R. Deen, Firestone Tire & Rubber Co. 

Robert Lelbrecht, Johnson Service Co. 

Ralph Fletcher, Delta Ref. Co. 

Albert A. Foisset, Grace Chemical Co. 

Leon A. Grosmaire, Quaker Oats Co. 

Kenneth B. Gregg, Velsicol Corp. 

James E. Hancock, Buckeye Cotton Co. 

J. D. Holden, C. J. Gaskell Co., Inc. 

Tom Holeman, Tennessee Valley Authority 

Hudson B. Holmquist, Buckeye Cotton Oil Co. 

Adam B. Lanning, Kimberly-Clark Corp. 

M. Benton Mallery, Power Equipment Co. 

Nathan R. Mefford, C. J. Gaskell Co., Inc. 

Floyd Miller, Quaker Oats Chemical Co. 

Cecil Misener, E. I. du Pont de Nemours & 
Co., Ine. 

Cathey Moss, Grace Chemical Co. 
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Duane G. Nelson, Grace Chemical Co. 

William E. Pearce, Grace Chemical! Co. 

James M. Ralph, E. I. du Pont de Nemours 
& Co., Inc. 

Clayton F. Rice, E. I. du Pont de Nemours 
& Co., Inc. 

John W. Richardson, Grace Chemica! Co. 

Balie M. Ross, C. J. Gaskell Co., Inc. 

William M. Ross, C. J. Gaskell Co., Inc. 

Harry P. Seymour, Manning, Maxwell & 
Moore, Inc. 

Robert G. Shultz, Jr., Buckeye Cotton Oil Co. 

William M. Thomas, The Gates Rubber Co. 

Robert Eugene Wadley, Southern Cotton Oil 


Co. 
Julian R. Wright, Grace Chemical] Co. 


NEW JERSEY 
Fred R, Prediger, Merck Institute 


NIAGARA FRONTIER 
Lewis R. Bradley, Hagan Corp. 
John E. Luttrell, Carborundum Co. 


NORTH TEXAS 
Stanley V. Preskitt, Howell Instrument Co. 


NORTHERN CALIFORNIA 
Richard R. DeBolt, California Research Corp. 
James W. Jones, Neil H. Peterson Co. 


NORTHERN INDIANA 
Thomas L. Cole, U. S. Steel Corp. 
Wallace L. Weiert, Universal Atlas Cement 
Co. 


OAK RIDGE 
Robert S. Peterson, Taylor Instrument Cos. 
John A. Russell, Jr., Oak Ridge National 
Laboratory 


PADUCAH 
Charles I. Overbey, Penna. Salt Mfg. Co. 


PANHANDLE 
John P. Gille, Minneapolis-Honeywell Regu- 
lator Co, 


PITTSBURGH 
Kurt J. Lesker, Kurt J. Lesker 


PORTLAND 
Sonald R. Darby, Columbia River Paper Co. 


PRESQUE ISLE 
Robert G. Moomy, Continental Foundry & 
Machine Co., Copes-Culvan Div. 
Douglas J. Siiterson, General Electric Co. 


SABINE NECHES 
Bert B. Green, Control Specialty Corp. 


SARNIA 
A. Curtis McDonald, Imperial Oil Ltd. 
Ian C. Rush, Polymer Corp. Ltd. 
Richard A. Sara, Taylor Instrument Cos. 


SAVANNAH RIVER 
Laurence E. Busch, Jr., E. I. du Pont de 
Nemours & Co., Inc. 
Frank C. Hightower, Jr., E. I. du Pont de 
Nemours & Co., Inc. 


SEATTLE 
Fred L. Engman, Boeing Airplane Co. 
John F. Gifford, Penberthy Instrument Co. 
Theodore M. Mathison, Boeing Airplane Co. 
Harley F. Nethken, Boeing Airplane Co. 


TULLAHOMA 
George H. Sipes, Jr., ARO, Inc. 


WASHINGTON 
Edwin J. Mickevicz, U. S. Naval Ordnance 
Lab. 
Norman R. Miller, American Instrument Co. 


WAYNE COUNTY 
Roland R. Griffith, Aurora Gasoline Co. 


WICHITA 

Louis R. Cable, Boeing Airplane Co. 

Milo K, Henry, Minneapolis-Honeywell Regu- 
lator Co. 

Robert L. McFall, Boeing Airplane Co. 

Armond E. Norris, The El] Dorado Refining 
Co. 

Leo M. Pipher, Boeing Airplane Co. 

Benjamin R. Wharton, Boeing Airplane Co. 


WILMINGTON 
R. w. Fox, R. W. Fox & Co. 
James R. Shotwell, Jr., All American En- 
gineering Co. 


MEMBER AT LARGE 
Ralph E. Bailey, Airflo Instrument Co. 
Julien M. Loeb, Schlumberger Instrument Co. 


employment 
opportunities 





TECHNICAL MAGAZINE in instrument § 
needs experienced editorial assistant, 
opportunity for promotion. Applicant 
have engineering degree plus experie 
technical writing, editing, and p 
Salary open to $8000. Submit complete 
with photo to Box 1105. 


ELECTRICAL INSTRUMENTAL TREO 
CIAN—One opening for a man in Electron 
(Shops). Starting salary of $395.00 te 
depending on qualifications. Duties 
change ranges, calibrate, maintain and pr 
potentiometers and millivolt pyrometers ¢ 
N, Brown, Foxboro, Bristol, Weston, Ester 
Angus). Two or more years of ex 
in maintaining and repairing the above 
ments. Should have a knowledge of ch 
istics and applications of thermocouples 
types) and pneumatic systems used in 
junction with pyrometers. Educati 
pletion of Leeds & Northrup or Brown 
ment schools. Some college training in 
ics and chemistry desirable. Applicants 
call Personnel Department, University 
California Radiation Laboratory, East A 
Livermore, California, collect, Llvermore 
between the hours of 8:00 a.m. and 3:00 5 
P.S.T. any week day. 


INSTRUMENT ENGINEER—Permanent pa 
tion on training staff for qualified engin 
with field experience in use or main 
of industrial instruments. Engineering 
and teaching experience desirable but not 
sential. Write, giving comprehensive 
of experience and education, and sa 
pected to W. H. T. Furry, Manager of 
ing, The Foxboro Company, Foxboro, 


JOURNEYMEN INSTRUMENT REPA 
—with a minimum of 4 years of Jou 
experience, inspecting, testing and 
modern flow, pressure, and temperature 
struments, in Petroleum or Chemical 
ing Plants; for operations in Saudi 
Monthly basic salary $580 plus a service 
ance of 800 Saudi Riyals monthly to 
living costs. These approximate $224. 
application and resume to—H. G. Heinze, 
cruiting Supervisor, Arabian American 
Company, 505 Park Ave., New York 22, N, 
(Phone MUrray Hill 8-1300, Ext. 529.) 

to this ad. 


ENGINEERS—Electrical and mechanical 
gineers, instrument designers, and 
draftsmen NEEDED NOW. _Interesti 
signments available under our 1955 i 
ing program. Most positions require 
ence in the aircraft and missile inst 
field; pressure transmitters, accele 
gyros, potentiometers, vane transmitters, 
Some openings available for engineers 
perienced in instruments. Better than a 
benefits. Good starting rates. Box 1102. 


UNUSUAL OPPORTUNITY—For Elect 
Engineer with leader in gaging field 
part of country. Qualifications: 1. 
background in electronics with 4 to 5 years 
perience in development work and pref 

a B.E.E. degree. 2. Specifically—expe 
application of electronics to gaging or 

ing circuits, or to servo-control. 3. Potent 
personality to take charge of a group 

in research and to eventually direct prod 

4. Interest in dimensional gaging, espec 7 
the field of automatic gaging application, 
growing field for your specialization and 
salary combine to make this a desirable opp 
tunity. Address Box No. 1103 this publie 
Include photograph. 


ra 


ENGINEER is wanted to take direct charge 
instrument maintenance in growing pulp 
paper mill. Address Box 1104. 


| 
Applicants desiring to apply for any positions 
listed, will please submit applications and 
resumes addressed to—- ’ 

Box Number 

c/o Instrument Society of America 

1319 Allegheny Avenue 

Pittsburgh 33, Pa. 


To EMPLOYERS this is a free service" 
we will be glad to list your openings. 
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